Speaking in ellipses : the effect of a compensatory style of speech on functional communication in chronic agrammatism by Ruiter, M.B.
PDF hosted at the Radboud Repository of the Radboud University
Nijmegen
 
 
 
 
The following full text is a publisher's version.
 
 
For additional information about this publication click this link.
http://hdl.handle.net/2066/72791
 
 
 
Please be advised that this information was generated on 2017-12-06 and may be subject to
change.
5 
m
m
5 
m
m
Speaking in ellipses 
The effect of a compensatory style of speech on functional 
communication in chronic agrammatism 
Marina B. Ruiter 
The study described in this dissertation was supported by the rehabilitation centre 
of the Sint Maartenskliniek in Nijmegen and conducted in collaboration with the 
Nijmegen Institute of Cognition and Information as well as the Department of 
Linguistics of the Radboud University Nijmegen. 
Cover design by Norbert Kolster 
Printed by PrintPartners Ipskamp 
ISBN 978-90-9023591-2 
© 2008, Marina Ruiter. All rights reserved.  
Speaking in ellipses 
The effect of a compensatory style of speech on functional communication in 
chronic agrammatism 
Een wetenschappelijke proeve  
op het gebied van de Sociale Wetenschappen 
Proefschrift 
ter verkrijging van de graad van doctor 
aan de Radboud Universiteit Nijmegen 
op gezag van de rector magnificus prof. mr. S.C.J.J. Kortmann, 
volgens besluit van het College van Decanen 
in het openbaar te verdedigen op dinsdag 9 december 2008 
om 15.30 uur precies 
door 
Marina Babette Ruiter 
geboren op 23 juni 1975 
te Sittard 
Promotores   : Prof. dr. H.H.J. Kolk 
        Prof. dr. A.C.M. Rietveld 
Manuscriptcommissie  : Prof. dr. L. Fasotti (voorzitter) 
      Prof. dr. C. Code (University of Exeter) 
      Dr. E.G. Visch-Brink (Erasmus MC, Rotterdam) 
Voor alle oma’s en surrogaatoma’s 
Contents 
1. Introduction and Outline of this Dissertation 9
1.1. Introduction 9
1.2. The rationale for the present study 9
1.3. The outline of this dissertation 11
2. Defining Agrammatic Speech 15
2.1. Introduction 15
2.2. Symptoms 16
2.2. Gradual nature of agrammatic speech 18
3. Adaptation 23
3.1. Introduction 23
3.2. Adaptation theory 23
3.2.1. Temporal- window hypothesis 24
3.2.2. Representational accounts 27
3.2.3. Best account for within-patient variability 31
3.3. How to adapt 33
3.3.1. Corrective adaptation 33
3.3.2. Preventive adaptation 34
3.3.3. Paragrammatism 43
3.3.4. To adapt or not to adapt 44
4. Rehabilitation of Agrammatic Speech 49
4.1. Introduction 49
4.2. Restoration 49
4.2.1. Helm’s Elicited Language Programme for Syntax Stimulation  53
4.2.2. Mapping Therapy 54
4.2.3. Treatment of Underlying Forms  55
4.3. Compensation 58
4.3.1. Reduced Syntax Therapy  60
4.3.2. Mechanisms underlying compensation 64
4.3.3. Pros and cons of compensation 66
4.3.4. Effectiveness of Reduced Syntax Therapy 70
5. Functional outcome of a Dutch Version of the Reduced Syntax Therapy 79
5.1. Introduction 79
5.2. Methods 79
5.2.1. Participants 80
5.2.2. Treatment programme: adapted version of REST therapy 85
5.2.3. Design and procedures 91
5.2.4. Statistical analyses 108
6. Results and Discussion 113
6.1. Introduction 113
6.2. Learning to overuse elliptical style 113
6.2.1. Between-subject differences in learning 115
6.3. Experimental control 115
6.4. Pre-Post Maintenance 117
6.4.1. Reproducing the 2000-study of Springer and colleagues 117
6.4.2. Overall maintenance of therapy effects: Pre- versus posttherapy 118
6.4.3. Individual differences in pre-post maintenance 119
6.4.4. Maintenance effects per condition 121
6.4.5. Effects on secondary variables 122
6.5. Possible disturbing and facilitating factors 124
6.6. Functional communication  128
6.7. Pre-follow-up maintenance 130
6.7.1. Overall maintenance of therapy effects: Pre- versus FU-therapy 130
6.7.2. Individual differences in pre-follow-up maintenance 130
6.7.3. Maintenance effects per condition 132
6.7.4. Pre-follow-up maintenance of gains in functional communication 133
6.8. General discussion and conclusion 134
Summary 145
References 153
Appendices 163
A. PDT with distracting environmental stimuli 163
B. Games of happy families played with a significant other 165
C. Sentence Order and Inflection Test (SOIT) 169
D. Modified instructions of the ANELT 171
E. Communicative Intellectual Awareness Questionnaire (CIAQ) 173
F. Acceptation of Elliptical Style Questionnaire (AESQ) 175
G. Propositional scoring of the PDT 179
H. Propositional scoring of the games of happy families 181
I. Results per subject 183
Samenvatting 209
Dankwoord 219
Curriculum Vitae 223
List of Abbreviations 
AAT  Aachen Aphasia Test 
AESQ  Acceptation of Elliptical Style Questionnaire 
ANELT  Amsterdam-Nijmegen Everyday Language Test 
CIAQ  Communicative Intellectual Awareness Questionnaire
CIU  Correct Information Unit 
EOR  Efficiency Odds Ratio 
FU  Follow-up (measurement) 
HF  Games of happy families played with a significant other 
LR  Likelihood Ratio 
OR  Odds Ratio 
PDT  Picture description task with distracting environmental stimuli 
REST  Reduced Syntax Therapy 
SOIT  Sentence Order and Inflection Test 
TOL  Tower of London Test 
WCST  Wisconsin Card Sorting Test 
% Prop  Percentage of essential propositions expressed 
Prop/min Average number of propositions per minute 
WPM  Average words per minute
Introduction and Outline of this Dissertation 
Chapter 1 
1.1. Introduction 
With the study reported in this dissertation, I sought to provide an answer to the 
question as to whether a compensation therapy is effective in teaching people 
with chronic agrammatism to simplify their utterances and, consequently, in 
improving their functional communication skills. The present chapter provides a 
short introduction to the present study and specifies the rationale for conducting it. 
In addition, it outlines the subject matters discussed in this dissertation. 
1.2. The rationale for the present study 
A substantial body of research claims that aphasia therapists seek to improve 
daily communication skills in their aphasic clients (e.g. Blomert, 1990; Frattali, 
1992; Ramsberger, 2005; Worrall, 1995). In the rehabilitation of people with 
agrammatism, the ultimate goal of therapy is to improve the effectiveness and 
efficiency of agrammatic speakers’ vocal communication. That is, therapy has 
been successful if the listener is able to derive the agrammatic speaker’s intended 
message from her speech and if the agrammatic speaker produces her message 
fluently.1  
In rehabilitation, there are two ways to reach the goal of improved 
functional communication: restoration and compensation. Aphasia therapy 
typically aims at restoration of sentence production first. Although several therapy 
programmes claim to restore sentence production, there is disagreement on how 
therapy restores the premorbid skill to produce sentences accurately and fluently. 
That is, the question is whether it is linguistic competence or performance that is 
targeted with restoration therapy.  
Firstly, competence-based restoration approaches relate agrammatic 
symptoms to a deficit in the functional structure of sentence representation, which 
is the representation of linguistic knowledge. Competence-based restoration 
therapy programmes, such as Mapping Therapy (e.g. Byng, 1988) and Treatment 
of Underlying Forms (TUF; e.g. Thompson & Shapiro, 2005) therefore seek to re-
establish the linguistic impairment by relearning linguistic knowledge.  
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In contrast, performance-based restoration approaches claim that therapy cannot 
simply aim at relearning linguistic knowledge because it is not a loss of 
grammatical knowledge but a reduced processing capacity that underlies 
expressive agrammatism (e.g. Kolk, 1995; Kolk & Van Grunsven, 1985; Kolk, Van 
Grunsven, & Keyser, 1984). Because of the reduction in the linguistic processing 
capacity, agrammatic speakers cannot use the (relatively) preserved linguistic 
knowledge under the temporal constraints of spoken language production. In 
order to restore the accurate and fluent production of sentences, aphasia therapy 
should re-automate the sentence production process. Regaining such 
automaticity is beneficial as it allows agrammatic speakers to engage in 
conversation without having to pay explicit attention to language production. 
Because of its potential to re-automate sentence production, restoration therapy 
should always be tried first in rehabilitating people with agrammatism. However, 
restoration therapy may fail, for example, because the neural damage is too 
extensive or too advanced for re-automatization to take place (e.g. Robertson & 
Murre, 1999). Then, the goal of improved functional communication skills cannot 
be met either.  
If restoration therapy fails, therapy must aim at compensation. Since the 
linguistic impairment is, at least partially, circumvented, compensation therapy 
may further improve communicative effectiveness and efficiency in chronic 
agrammatic speakers. Although compensation shows great promise, the number 
of compensation therapies is very limited. To the best of my knowledge, the only 
therapy that explicitly focuses on compensatory speech behaviour is the Reduced 
Syntax Therapy (REST; Schlenck, Schlenck, & Springer, 1995; Springer, Huber, 
Schlenck, & Schlenck, 2000). This therapy is compensatory in nature as it 
teaches agrammatic speakers to overuse elliptical style. Ellipses are syntactic 
frames in which slots for grammatical morphology tend to be lacking, such as 
Everybody inside or Two beers, please. Since the production of ellipses requires 
less grammatical processing as compared to well-formed and morphologically 
spelled-out sentences (Indefrey et al., 2001), the difficulties in sentence 
production are circumvented.  
Notwithstanding the fact that a compensatory style of speech might offer 
agrammatic speakers the best solution to their chronic sentence production 
problems, it has some serious pitfalls. Compensation asks for new speech 
behaviour and might, for several reasons, seriously challenge stroke patients. 
These reasons relate to cognitive and socio-emotional factors. Therefore the 
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question arises as to whether the benefits of overusing ellipses outweigh the 
costs.  
This dissertation therefore seeks to provide an answer to the question as to 
whether a Dutch version of the Reduced Syntax Therapy (REST) leads, after a 
period of restoration therapy, to the overuse of ellipses and consequently to an 
increase in functional communication in chronic agrammatism. This research 
question can be divided into several sub-questions:  
(a) Can chronic Dutch-speaking agrammatics learn to overuse elliptical style 
in therapy? 
(b) Can chronic Dutch-speaking agrammatics maintain the training effect in 
untrained communicative settings? 
(c) Does functional communication improve if elliptical style is overused? 
That is, do communicative efficacy and efficiency increase in overusing 
ellipses?  
(d) Do (neuro)psychological factors influence the (amount of) attainability and 
maintenance of the taught compensatory elliptical style of speech? 
1.3. The outline of this dissertation 
In order to be able to address the research-questions listed above, relevant 
theoretical background information is provided first. Chapter 2 specifies 
agrammatic speech and its variable character. As will be extensively discussed, 
both the symptoms of expressive agrammatism and their variability have to be 
accounted for in order to enable aphasia therapists to set goals for therapy.   
Chapter 3 focuses on the adaptation theory (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984) as it seems to be the best 
account for the variability of agrammatic symptoms. Moreover, it provides a 
strong theoretical framework for the Reduced Syntax Therapy (REST) because 
compensation is the effect of adaptation. This chapter also addresses the 
compensatory mechanisms that are responsible for the production of ellipses. It is 
argued that ellipses result from normal language production routines. More 
specifically, it is due to message simplification that ellipses are derived.2  
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Chapter 4 addresses the rehabilitation of people with agrammatism. As has been 
mentioned above, there are two ways to reach the goal of improved functional 
communication: restoration and compensation. In this chapter, both approaches 
will be discussed. In addition, it will be argued that some competence-based 
therapy programmes do not lead to true recovery of sentence production skills, 
but to the overuse of compensatory strategies instead. This chapter also focuses 
on the principles underlying REST therapy. The disadvantages of REST therapy 
are discussed as well. That is, although compensation therapy might be the best 
solution to the underlying language impairment in the chronic phase, it has some 
serious pitfalls. Compensation asks for new speech behaviour and might, for 
several reasons, seriously challenge stroke patients. These reasons relate to 
cognitive and socio-emotional factors. This chapter will discuss these two 
possible downsides of the REST approach in turn. Lastly, chapter 4 discusses the 
studies that have already sought to address the effects of compensation therapy 
on agrammatic speakers’ grammatical output and functional communication 
(Springer, Huber, Schlenck, & Schlenck, 2000; Van den Berg & Kolk, 1996).  
Chapter 5 describes the methods used to investigate the functional outcome of a 
Dutch version of REST therapy. The subsections of chapter 5 explain in detail 
how the present study was conducted, by describing the characteristics of the 
participants, the therapy material, the research design, and its procedure. 
Because of the variable character of agrammatism, the language performance of 
the agrammatic speakers is measured in several communicative settings. The 
perspective on why these conditions were selected is given as well. Lastly, in 
chapter 5, I will formulate my hypothesis on individual differences in the 
effectiveness of REST therapy. That is, I will provide the rationale for the 
hypothesis that REST therapy is more effective for agrammatic speakers who 
attempt to produce sentences than for those speakers who already produce 
ellipses from time to time.  
Lastly, in chapter 6, the results of the current study are presented and discussed. 
The results and discussion are integrated because it allows a step-by-step 
discussion of the results, which might help the reader to keep an overview of the 
large quantity of results. The effects of a Dutch version REST therapy on the 
grammatical output as well as on functional communication are provided. In the 
General Discussion in chapter 6, I discuss which results do support my 
hypotheses and which do not. That is, the focus is on the similarities and 
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differences between the results obtained in the present study and the work of 
others.   
Notes 
1. Throughout this dissertation, feminine pronominalization is used to refer to speakers, 
being either male or female. 
2. It is important to note that Springer, Huber, Schlenck, and Schlenck (2000) argue 
against the position that the elliptical constructions used by agrammatic speakers conform 
to the grammatical rules of the ellipses produced by healthy controls. Springer et al. (2000) 
claim that the ellipses that are produced by healthy controls typically show additional 
function words, which are often lacking in agrammatic speech. As Springer et al. put it: “All 
sentence fragments to be practiced [in REST therapy] are strings that consist only of the 
major categories … even if they would require additional function words in elliptical 
utterances of normal speech such as wash hands instead of wash your hands” (p. 291).

Defining Agrammatic Speech 
Chapter 2 
2.1. Introduction 
In telling about her illness, former occupation, and family, a chronic aphasic might 
say:  
eh ... de ... eerste keer ... eh ... ik weet het niet ... ... één eh ... één 
week ... eh ... eek ... eh ... één week eh ... weet ik niet niks mee.meer 
ver v.van ... ... en de tweede week eh ehm ook eh eh ja niet eh eh niet 
... eh ... sss ... ’t he ... herinneren ook niet ... ... ja eh ... één maand niet 
ge.gepraat ... ... le.lekker rustig [lacht]  ... en nou eh ... beetje ... ... ja 
eh ... ik moet rustig blijven ... ... zenuwachtig ... niet praten […] zondag 
eh ... op visite van eh ... mijn zus 
‘uh … the … first time … uh .. I don’t know … one uh … one week … u 
… eek … uh … one week .. uh … can I cannot remember any 
mo.more any m.more ….… and the second week uh uhm ….. re… uh 
uh well uh re…re… uh re … remember neither … well uh … not 
spo.spoken for one month … ni.nice and quiet [laughs] … and now uh 
… little ….. well uh … I have to stay calm …… nervous … not 
speaking […] Sunday … uh … went by uh … my sister’  
This aphasic speaker was classified as a Broca’s aphasic, based on the 
characteristics of the speech sample and subtests of the Dutch version of the 
Aachen Aphasia Test (AAT; Graetz, De Bleser, & Willmes, 1992). The 
considerable number of nonword fillers (depicted by dots in the speech sample) 
and repetitions indicate that language production is slow and effortful; this is also 
referred to as nonfluency. It appears that the speaker finds it difficult to produce 
words in the context of a sentence: The syntactic structures are simplified and 
phrase length is reduced (e.g. één maand niet gepraat, ‘not spoken one month’). 
It is this simplification of grammatical structure that is called telegraphic speech or 
agrammatism. The best way to refer to agrammatism might be by defining it as 
“…[a] reduction of the sentence to its skeleton…” (Alajouanini, 1968, p. 84, cited 
in Goodglass, 1993).  
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Expressive agrammatism may co-occur with other production deficits, such as 
dysarthria, dysprosodia, articulatory effort, and apraxia of speech. These 
symptoms constitute the syndrome of Broca’s aphasia. It is agrammatic 
production that is the focus of this dissertation. The next sections will discuss both 
the symptoms of expressive agrammatism and their interpretation. 
2.2. Symptoms 
Traditionally, symptoms of agrammatic production have been established by 
analysis of spontaneous speech. Goodglass and Kaplan (1983) formulated three 
sets of main symptoms that can be observed in the spontaneous speech of 
English-speaking Broca’s aphasics. Although these three aspects typically go 
together in agrammatic speakers, dissociations have been reported (e.g. Rochon, 
Saffran, Berndt, & Schwartz, 2000; Saffran, Berndt, & Schwartz, 1989).  
The first set consists of grammatical morphological symptoms. In 
languages such as Dutch, German, and English, grammatical morphemes specify 
syntactic relations between the content words (i.e. nouns, main verbs, adjectives, 
and most adverbs) that comprise a sentence and can be subdivided into free and 
bound morphology. Determiners, pronouns, auxiliary verbs, and (some) 
prepositions belong to the class of free grammatical morphemes. Inflectional 
affixes are considered to be bound grammatical morphemes.1 Verb inflection, 
which belongs to the bound category, has to express the correct tense (present, 
past, or future). In languages in which the verb is inflected, it often agrees with the 
subject in person (first, second, and third person), number (singular or plural) 
and/or gender. In agrammatic speech, tense and agreement errors frequently 
occur. In addition, infinitives are frequently used for finite verb forms.  
Omissions of free grammatical morphemes occur in agrammatic speech 
regardless of language. Behaviour on bound grammatical morphemes, however, 
differs as a function of language. In languages in which the verb root is not a word 
(e.g. Italian and Hebrew), the agrammatic speakers’ errors on verb inflections 
take the form of substitutions, not of omissions (Miceli, 1999).2 Dutch-speaking 
agrammatics frequently omit free grammatical morphemes in free conversation; 
however, they rarely omit bound grammatical morphemes. Substitutions of 
grammatical morphemes, both bound and free, are uncommon as well (e.g. 
Hofstede & Kolk, 1994). The following section will discuss the production of 
grammatical morphology in Dutch agrammatism in detail. 
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Another important set of characteristics of agrammatics’ spontaneous speech is 
labelled syntactic, as it describes the sentence structure. Although agrammatic 
speakers tend to omit free grammatical morphemes, they do produce full 
sentences from time to time. These sentences, however, are of a limited variety. 
In general, agrammatic utterances are simple declaratives. These finite 
utterances are often short and lack phrasal elaboration or subordination. Passive 
sentences are generally absent in agrammatic production as well. Agrammatic 
speakers tend to use the canonical word order of their language (e.g. Rochon, 
Saffran, Berndt, & Schwartz, 2000; Saffran, Berndt, & Schwartz, 1989).  
The third set of characteristics as defined by Goodglass and Kaplan 
(1983), consists of the rate symptoms. In general, the speech of agrammatic 
speakers is slow and nonfluent. Compared to speakers who are not aphasic, it 
takes agrammatic speakers longer to produce utterances. 
In spontaneous speech, agrammatic speakers have been frequently 
observed to omit more verbs than nouns (cf. Breedin & Martin, 1996; Saffran, 
Berndt, & Schwartz, 1989), a symptom that can be labelled as lexical. Whether 
the addition of this set of symptoms is required in order to fully characterize 
agrammatic production, however, is still controversial among theorists. The 
debate concerns the question as to whether the verb production problems of 
Broca’s aphasics are caused by syntactic, semantic, morphological, or 
phonological properties of the verb (e.g. Bastiaanse & Bol, 2001; Bastiaanse & 
Jonkers, 1998; Berndt, Mitchum, Haendiges, & Sandson, 1997; Breedin, Saffran, 
& Schwartz, 1998; Faroqi-Shah & Thompson, 2000; Kemmerer & Tranel, 2000; 
Miceli, Silveri, Villa, & Caramazza, 1984). Most studies, however, relate these 
problems to the syntactic properties of verbs. The following syntactic factors have 
been reported: (a) transitivity, with intransitive verbs being more difficult to 
produce than transitive verbs (e.g. Jonkers & Bastiaanse, 1996), (b) number of 
possible subcategorization frames: verb retrieval difficulties intensify if the number 
of arguments associated with the verb increase (e.g. Kim & Thompson, 2000).  
Hofstede and Kolk (1994) claim verb omission to result from both 
syntactic processing problems and compensatory behaviour. As the processing of 
verbs increases computational load, agrammatic speakers may omit them as a 
strategy. According to Hofstede and Kolk, agrammatic speakers tend to omit 
finiteness in order to reduce computation load. Agrammatic speakers can do so in 
two ways. First, they can omit the verb altogether. Secondly, they can omit verb 
inflection by producing a nonfinite verb (i.e. infinitive 3 or past participle) instead of 
an inflected verb. In fact, in a study reported by Kolk (1998), 90% of the omissions 
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could be accounted for by the criterion of finiteness omission. This indicates that 
finiteness omission does characterize an important aspect of agrammatic speech. 
Defining agrammatism by investigating spontaneous speech is 
ecologically valid; however, it is non-experimental in nature. As agrammatic 
speakers can avoid the morpho-syntactic constructions that they find difficult to 
produce, it is very likely that free conversation does not exhibit the full set of 
problems they experience in language production. Therefore, a classification that 
is based on spontaneous speech, such as the one defined by Goodglass and 
Kaplan (1983), does not suffice to interpret the underlying language impairment of 
agrammatism. In order to treat agrammatism effectively, however, such an 
interpretation of the symptoms is necessary.  
2.3. Gradual nature of agrammatic speech 
A difficulty in interpreting agrammatism by means of analysis of spontaneous 
speech is that the characteristics of agrammatic speech vary between patients 
(e.g. Goodglass, Christiansen, & Gallagher, 1993; Hofstede, 1992). Hofstede, for 
example, investigated the three basic symptoms of free agrammatic speech, as 
defined by Goodglass and Kaplan (1972). He observed that a group of 16 Dutch-
speaking agrammatic aphasics demonstrated heterogeneous speech behaviours.  
With respect to the morphological symptoms, the omission of free 
grammatical morphemes varied from 10 to 93% (M = 50; SD = 28.5) in the group 
of agrammatic speakers. The control group omitted an average of 8% of the 
function words. In scoring the percentage of subordination, which is one of the 
methods available for describing the syntactic symptoms, Hofstede (1992) 
observed this percentage to vary from 0 to 21% (M = 6; SD = 6.9) in the 
agrammatic group. The control group (N = 8) subordinated an average of 22% of 
their sentence structures. Finally, variability was also present in speech rate, 
which went from 21 to 96 words per minute (M = 43.2; SD = 24.0) in the 
agrammatic group. The control group, on the other hand, produced an average of 
145 words per minute. Apparently, there is between-speaker variation in the 
degree in which symptoms are present in individual agrammatic speakers. 
Next to the variation between agrammatic speakers, speech behaviour 
can also vary within agrammatic speakers: As is illustrated in the speech sample 
at the beginning of this chapter, an agrammatic speaker may produce both 
telegraphic style and well-formed sentences in one and the same communicative 
setting. As will be discussed later, this may reflect moment-to-moment variation in 
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the underlying impairment. Changes in the characteristics of expressive 
agrammatism may also be task-dependent. That is, agrammatic speakers may 
produce telegraphic style of speech in free conversation, whereas their style of 
speech may be less telegraphic in a picture description task. It is this change in 
style of speech that was observed in the second experiment by Kolk and 
Heeschen (1992). In their experiment, 10 German-speaking Broca’s aphasics 
were implicitly prevented from using telegraphic style. The participants’ task was 
to describe one member of a pair of pictures unambiguously to the experimenter. 
The pictures only differed with respect to the roles of the individuals depicted. For 
example, the participants were given one picture of a white boxer knocking down 
a black boxer and another one depicting the reversal of this event. In order to 
avoid unambiguous formulation, the agrammatic speakers had to produce a 
relatively complete sentence structure. In describing pictures, as compared to free 
speech, there were (a) less frequent omissions of function words, (b) more 
frequent omissions of inflections, and (c) more frequent substitutions of function 
words and inflections. Nine out of the 10 agrammatic speakers showed a 
significant change in at least one of these three dimensions.  
Hofstede and Kolk (1994) also investigated task-dependent changes in 
the characteristics of agrammatic speech. A group of 19 Broca’s aphasics, both 
Dutch-speaking (n = 16) and German-speaking (n = 3), participated in their study. 
Hofstede and Kolk elicited spontaneous speech and administered two picture 
description tasks. In both picture description tasks, the pictures were constructed 
to generate various types of grammatical morphology. In the first task, both the 
production of determiners, prepositions (free grammatical morphemes) and the 
production of finite verbs, adjectives and plural inflections (bound grammatical 
morphemes) were investigated. In describing pictures, 18 out of the 19 
agrammatic speakers omitted prepositions less frequently as compared to free 
conversation. This difference was significant for 14 of these participants. 
However, with this increase in the number of prepositions, the number of errors 
increased as well. That is, in producing prepositions, the agrammatic speakers 
made many substitution errors. In addition, in picture description, as compared to 
free conversation, the omission of determiners decreased significantly in 14 out of 
the 19 participants. In contrast, inflections of (finite) verbs, adjectives, and nouns 
tended to be omitted more often in describing pictures than in free conversation. 
This trend, which was present in 12 out of the 19 participants, was significant for 4 
of them. In summary, task-dependent changes in the characteristics of the 
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agrammatic speech were observed: In describing pictures, as compared to free 
conversation, agrammatic characteristics subsided. 
In the second picture description task employed by Hofstede and Kolk 
(1994), participants were presented with drawings of a circle and a square, which 
were depicted in specific spatial relationships. Informational demands were 
increased, as the participants’ task was to describe the pictures in such a way 
that the experimenter could reproduce them. Unambiguous description of the 
drawings required agrammatic speakers to attempt morphological forms that they 
tend to avoid in free conversation. Again, task-dependent changes in the 
characteristics of the agrammatic speech were observed: The omission rate went 
down (from 49 to 1%), whereas the number of substitutions increased (from 4 to 
28%). Fifteen out of the 18 agrammatic speakers made more substitution errors in 
the picture description task; for the group as a whole, the increase was significant. 
At the individual level, changes were also significant for 6 agrammatic speakers. 
Five out of the 18 agrammatic speakers omitted finiteness significantly less 
frequently in describing pictures than in free conversation.  
Both the results of Kolk and Heeschen (1992) as well as Hofstede and 
Kolk (1994) seem to indicate that, as compared to free conversation, a picture 
description task can induce a shift to a style of speech that is less telegraphic. 
This may be accounted for by the change of communicative setting. Due to the 
interactional character of an interview, both interlocutors are responsible for an 
effective communication. Agrammatic speakers might assume that listeners are 
willing to fill in the blanks. This enables them to use less complete sentence 
structures. A picture description task, on the other hand, is non-interactional in 
nature. As agrammatic speakers cannot rely on the listener to fill in the elements 
they leave unexpressed, they are compelled to express particular conceptual 
relations themselves. This typically forces the agrammatic speaker to produce 
grammatical morphemes and to embed them in a sentence structure. In an 
attempt to produce a well-formed full sentence, the number of substitution errors 
is likely to increase. These substitution errors, which are also referred to as 
paragrammatism, are commonly associated with Wernicke’s aphasia. Hence, if 
communicative pressure is increased strongly, the shift in style of speech can 
cause Broca’s aphasics to resemble Wernicke’s aphasics (cf. De Roo, Kolk, & 
Hofstede, 2003; Kolk, 1998; Kolk & Heeschen, 1992).
In summary, variability is inherent to agrammatic production. That is, 
variability exists both between and within patients. In order to enable those who 
are involved in the rehabilitation of people with aphasia to set goals for therapy 
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effectively, however, both the symptoms themselves and their variability have to 
be explained.  
Notes
1. The term grammatical morphemes is used to refer to both inflection and the formulation 
of function words. Although most researchers agree that it is an overgeneralization to treat 
grammatical morphemes as one single grammatical class that is impaired in agrammatism 
(cf. Bock & Levelt, 1994), this notation is frequently used in characterizing agrammatic 
production.  
2. For example, consider the following English paragrammatic utterance: *the boy walk, 
instead of the boy walks. This utterance is typically interpreted as an omission (of the 3rd
singular verbal inflection). However, it can also be interpreted as a substitution, because 
the verb root can occur in itself in English. That is, the verb root run may denote the 1st
singular present verb form or the infinitival form of the verb.  
In languages in which the verb root is not a word in itself; however, agrammatic patients’ 
errors on inflections take the form of substitutions, not of omissions. In producing I Bambini 
corrono (The boy runs), Italian agrammatic speakers typically produce errors like Bambino 
correre (Boy runinfinitive), but they never say Bambin- corr- (Miceli, 1999).  
For Dutch, it is the production of an infinitive that is difficult to interpret. Instead of de 
jongen loopt (de boy runs), a Dutch agrammatic speaker might say jongen lopen (boy 
runinfinitive). Should such errors be treated as an omission (of finiteness as such) or as a 
substitution (of 3rd singular verbal inflection)? In order to circumvent difficulties in 
interpretation, most studies exclude the omissions and substitutions of finite main verb 
inflections in their analysis. Or else, omissions of verb inflections are usually scored as 
substitutions. 
3. In English, this is the stem of the verb; in Dutch, it is stem + en. 

Adaptation 
Chapter 3 
3.1. Introduction 
The preceding chapter has shown that symptoms of expressive agrammatism 
differ between and within individual agrammatic speakers. This variability has to 
be accounted for, as much as the symptoms themselves. As the following 
sections will illustrate, the adaptation theory (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984) meets these 
requirements.  
3.2. Adaptation theory 
The adaptation theory (e.g. Kolk, 1995; Kolk & Van Grunsven, 1985; Kolk, Van 
Grunsven, & Keyser, 1984) can account for both between- and within-speaker 
variability of agrammatic symptoms because it consists of two components. One 
component, the temporal-window hypothesis, specifies the underlying linguistic 
impairment. The second component of the adaptation theory accounts for the 
within-speaker variability that is observed over communicative settings. 
The temporal-window hypothesis is a processing approach to agrammatic 
production. As the following sections will discuss at length, this hypothesis claims 
that a temporal disorder underlies agrammatic production. Consequently, the 
capacity for language processing is reduced. The temporal-window hypothesis 
accounts for between-speaker variability by assuming that different agrammatic 
speakers suffer from different amounts of limitation. It can also account for the 
within-speaker variability in agrammatic symptoms that can be observed in one 
and the same communicative setting. As is illustrated in the speech sample at the 
beginning of chapter 2, both sentences and telegraphic style can be observed in 
interviewing an agrammatic speaker. This may reflect moment-to-moment 
variation in the underlying impairment. 
The second component relates to compensatory speech behaviour. That 
is, processes of adaptation are responsible for the task-dependent changes in 
agrammatic symptoms. The following sections will discuss both components of 
the adaptation theory in turn.  
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3.2.1.Temporal-window hypothesis 
The adaptation theory claims that it is a limitation in processing capacity that 
underlies the agrammatic symptoms themselves. A limitation of processing 
resources can be defined using various types of metaphors, such as energy, 
space, and time (Haarmann & Kolk, 1991). Kolk and colleagues take the 
metaphor of time to specify the processing difficulty in agrammatic production. 
That is, they take a temporal disorder 1 as a foundation for their temporal-window 
hypothesis on agrammatic sentence production (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984). It is a temporal disorder 
that threatens the language production process. In particular, for sentence 
production to be both accurate and fluent, elements of a syntactic representation 
have to be available simultaneously. In order to specify how an agrammatic 
production is caused by a temporal disorder, the following paragraph will discuss 
the process of normal sentence production first. 
The process of sentence production, or stated differently syntactic 
encoding, has been approached differently (for a thorough discussion, see for 
example Bock & Levelt, 1994). Despite the differences, there may be a kinship as 
well. Within the framework of normal language processing, it is typically assumed 
that sentence production requires the building of syntactic frames (e.g. 
Determiner Phrase [DP]) with categorized slots (e.g. Determiner [Det], Adjective 
[Adj], and Noun [N]). The production of a slot that is part of a complex syntactic 
structure requires more computational steps and therefore more time than those 
that are part of simple structures. For example, in languages such as English, 
Dutch, and German, only a Noun Phrase (NP) slot is required for the production 
of plural inflection. In contrast, the production of verbal inflection minimally 
requires a sentence frame (S) with its categorized slots. Because of the difference 
in syntactic complexity of the structure that is minimally required, plural noun 
inflection can be produced faster than verb agreement inflection (Haarmann & 
Kolk, 1992). The syntactic slots must be filled with grammatical morphemes and 
content words, which both have to be retrieved from the mental lexicon. For 
lexical elements to become selected, they have to reach a critical level of 
activation (Kolk, 1995). For the building of the sentence representation to be 
successful, the process of slot delivery and the process of word activation have to 
synchronize. In other words, computational simultaneity between production of 
the syntactic slot and lexical activation is necessary. As soon as the minimally 
required syntactic representation has been made available, the structure can be 
filled with morphemes and content words.  
Adaptation 
25
In agrammatic production, it is not the overall structure of the sentence production 
system that is changed: the syntactic frames can be built and the slots can be 
delivered. However, due to a temporal disorder in the language production 
process, the mode of processing is changed. That is, the syntactic information 
decays too fast or is retrieved too slowly (Kolk, 2001b). This reduced size of the 
temporal window has two negative effects.  
Firstly, the temporal disorder directly influences the synchronization within 
the process of syntactic encoding. Because of the temporal disorder, 
computational simultaneity between elements of a syntactic representation often 
cannot be obtained. This hampers the production of sentences of a certain 
degree of structural complexity.  
A second negative consequence of the syntactic slow down is syntacto-
lexical disintegration. Since complex syntactic structures are produced more 
slowly, their slots become available later in time. At this point in time, the proper 
morphological and content word fillers may already be at the end of their 
activation. Due to the relatively small amount of activation, the proper filler is 
susceptible to the competition of alternative lexical candidates. Consequently, 
paragrammatic errors as well as verbal paraphasias are likely to occur. Therefore, 
the temporal-window hypothesis predicts that, if the sentence under construction 
is complex, the chance of mistiming between the process of building the syntactic 
representation and lexical selection increases (for the effect of sentence 
complexity on agrammatic comprehension, see Kolk & Weijts, 1996). This seems 
to indicate that the complexity of the syntactic frame at least partially determines 
the numbers of errors made in morphology.  
Syntactic priming studies provide experimental evidence for a reduced 
language processing capacity in agrammatic production, which can be expressed 
with a time metaphor. In a classic syntactic priming task, which was originally 
developed by Bock and colleagues (e.g. Bock & Loebell, 1990), subjects are 
instructed to repeat sentences such as “The church was struck by the lighting”. 
Immediately following, they see a picture (e.g. a picture of a cat chasing a dog), 
which has to described in one sentence. In doing so, healthy control participants 
tend to employ the sentence structure that they have just been presented with. 
They do so despite the fact that they are unaware of the purpose of the 
experiment, as they are told to be engaged in an experiment to test their memory 
of pictures. This tendency to re-use the syntactic structure of a previously 
produced sentence could not be ascribed to thematic, lexical, or prosodic factors. 
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Bock and Loebell claim that priming increases the availability of the mental 
representation of the sentence under construction. 
Hartsuiker and Kolk (1998) used the same paradigm in order to test 12 
Dutch-speaking agrammatics. The authors demonstrated that syntactic priming 
facilitated the participants’ production of relatively complex sentences, such as 
passive sentences, which are typically absent in the spontaneous speech of 
agrammatic speakers. In a picture description pretest, only one passive 
construction was produced in the whole group. After priming, however, 7 out of 
the 12 agrammatic participants produced one ore more passive constructions. 
This suggests that the previous repetition caused the structural units to be 
additionally activated and to be brought to threshold in less time. As a 
consequence, the production of passives was de-blocked. These results indicate 
that syntactic information has to remain available in order for sentence 
construction to be successful.  
The study by Hartsuiker, Kolk, and Huinck (1999) indicates that it is not 
only grammatical information that must remain available. In order for sentence 
construction to be successful, conceptual information must be kept in mind as 
well. In their study, Hartsuiker et al. (1999) presented 12 Dutch-speaking Broca’s 
aphasics and 16 control participants with preambles such as given in (1) and (2).  
(1)  The baby on the blankets__ 
(2) The label on the bottles__ 
Although both (1) and (2) require a verb with singular inflection, which agrees with 
the grammatical number of the head noun, there is a crucial difference between 
both preambles. In (1), the noun phrase is singular both at the grammatical and 
the conceptual level, for there is one baby (sitting) on multiple blankets. In (2), 
however, the conceptual and grammatical information do not match: Whereas the 
noun phrase is grammatically singular, it is conceptually plural (one label on each 
bottle). Vigliocco, Hartsuiker, Jarema, and Kolk (1996) presented Dutch-speaking 
healthy students with sentences such as given in (1) and (2). In their attempt to 
avoid subject-verb agreement errors, the students took both conceptual and 
grammatical information into account. As this increased computational load, they 
produced more agreement errors in sentences such as (2) than in sentences 
such as (1). Dutch-speaking agrammatics, on the other hand, did not show an 
effect of conceptual number: They did not produce more subject-verb agreement 
errors in a sentence such as (2), as compared to sentences as (1). Hartsuiker et 
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al. concluded that agrammatic speakers are unable to use both conceptual and 
grammatical information in constructing subject-verb agreement because they are 
severely limited in the resources necessary to draw upon. Therefore, they only 
rely on the most valid cue at hand, which, in Dutch, is the grammatical number of 
the subject.  
In conclusion, the first component of the adaptation theory, the temporal-
window hypothesis, takes a processing approach to account for the symptoms of 
agrammatism themselves. The studies discussed above suggest that the reduced 
sentence production capacity in agrammatism relates to the processing of 
syntactic and conceptual information. That is, in producing sentences, 
agrammatic speakers cannot simultaneously keep the necessary representations 
– both conceptual and syntactic – in mind. As a result, sentence production is 
hampered and morphological errors, such as subject-verb agreement errors, are 
likely to occur.  
It is important to note that representational approaches can account for 
grammatical errors as well. As these representational accounts offer an 
alternative account for agrammatic symptoms themselves, the following sections 
will take a brief detour to discuss these approaches. 
3.2.2. Representational accounts 
Various representational accounts for agrammatic production have been 
proposed in literature. They have in common that they implicitly or explicitly relate 
agrammatic symptoms to a deficit in the functional structure 2 of a sentence 
representation. As a consequence, the grammatical knowledge required for the 
production of sentence structures is lost, at least partly.  
The various accounts differ with respect to the amount of functional 
structure they assume to be impaired: no functional structures left at all, truncated 
functional structures, or difficulties in moving parts of the sentence representation. 
An example of the first is the account of Ouhalla (1993). He states that all 
functional categories/projections are missing in the structural representations of 
agrammatic utterances. In essence, agrammatic representations are verb 
phrases (VPs). Other representational accounts claim the functional structure to 
be truncated in expressive agrammatism (e.g. Friedmann & Grodzinsky, 1997; 
Hagiwara, 1995).  
The following sections will in brief discuss both the tree-pruning 
hypothesis (Friedmann & Grodzinsky, 1997) and the movement hypothesis (e.g. 
Bastiaanse and Van Zonneveld, 1998) because with these hypotheses it can be 
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illustrated how competence-based restoration treatment programmes seek to re-
establish the linguistic impairment by relearning linguistic knowledge (to be 
discussed in the following chapter). 
Tree-Pruning Hypothesis  
In 1997, Friedmann and Grodzinsky formulated the tree-pruning hypothesis, 
which is a representational account of agrammatic production. This hypothesis is 
in line with the generative grammar tradition on sentence production (e.g. 
Chomsky, 1995). According to this tradition, content words and grammatical 
morphemes are represented in various nodes in a syntactic tree. It is assumed 
that content words are represented in a lexical structure of a sentence. Functional 
projections are required in order to provide the lexical structure with grammatical 
features (e.g. agreement, tense, and case). Hence, for the correct production of 
grammatical morphology and word order, the presence of specific nodes in the 
functional structure is required. Correct production of tense inflection, for 
example, requires the presence of a tense node. Similarly, correct production of 
subject-verb agreement necessitates the presence of an agreement node. 
The tree-pruning hypothesis claims that it is damage to the functional 
structure of the syntactic representation that underlies the morpho-syntactic 
symptoms of agrammatic production. Stated differently, agrammatic production 
results from pruning of the syntactic tree. The lower the impairment in the tree, 
the more severe the deficit. Typically, the pruning is at the tense layer; however, 
the location of pruning can also be at a higher or lower level, depending on the 
severity of the aphasia. It is further assumed that nodes located below the 
damaged node remain available, whereas both the damaged node and the nodes 
located above can no longer be accessed.  
In mildly impaired agrammatic speakers, the syntactic tree is pruned at 
the tense layer. This yields a functional structure without a tense node or any 
other functional category above the tense node. As a result, selection (or 
checking) of the correct tense becomes impossible. Assuming that tense and 
agreement are represented as separate functional categories, with subject 
agreement located below tense (Pollock, 1989), agreement inflection can still be 
produced correctly. Friedmann and Grodzinsky (1997) claim that, in order to 
satisfy the preserved-agreement node requirements, mildly impaired agrammatic 
speakers will refrain from overusing infinitives. Instead, they will produce “a finite 
verb that is inflected correctly for agreement, but sometimes wrongly for tense” (p. 
422). 3 
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To test their hypothesis, Friedmann and Grodzinsky presented a Hebrew-
speaking agrammatic (N = 1) with two sentence completion tasks. The 
participant’s task was to provide the verb inflection in either spoken or written 
format. The verb inflection had to match the temporal adverb (tense) and had also 
to agree with the grammatical subject of the clause. In Hebrew, every verb is 
inflected for one of three tenses (i.e. present, past, or future) and for one of ten 
agreement forms (i.e. all possible combinations of number, person, and gender 
features). Every combination of tense and agreement yields a different 
morpheme. Moreover, in Hebrew, the verb root is not a word in itself. Therefore, 
verb inflection errors could be scored unambiguously. Averaging the results of 
both completion tasks, the authors observed only 5% agreement errors against as 
many as 63% tense errors. This dissociation was found both for regular main 
verbs and for copulas. These results suggest that the production of tense 
inflection is impaired, while the production of agreement is relatively intact.  
Not only can the tree-pruning hypothesis account for a dissociation in 
tense and agreement inflection, it can also account for other morpho-syntactic 
symptoms of agrammatic speech. For example, copulas require the tense node to 
be available. If the tense node cannot be reached, copulas are typically omitted in 
agrammatic speech. Likewise, if the complementizer node cannot be reached, 
embedded clauses and wh-questions will hardly ever occur in agrammatic 
speech. 4 
Although the tree-pruning hypothesis was originally formulated on the 
basis of Hebrew and Arabic, it predicts which word order errors and agreement 
errors are likely to occur in Dutch agrammatic speech (cf. Friedmann, 2001). 
Dutch is considered to be a Subject-Object-Verb (SOV) language underlyingly 
(Koster, 1975). This means that the base-generated position of the verb is after 
the subject and object. In embedded clauses, the verb remains in its base-
generated position. In deriving declarative sentences, however, the finite (i.e. 
inflected) verb has to move from its base-generated position to the second 
sentence position. This movement is known as verb second. In severely impaired 
Dutch-speaking agrammatics, both the tense and agreement node are impaired. 
Consequently, neither the inflection nodes nor the complementizer node can be 
reached. Because the verb cannot select (or check) its features, the uninflected 
(i.e. nonfinite) verb form remains in its base-generated position, which also 
causes the word order to be SOV.  In a similar way as discussed above, mildly 
impaired Dutch-speaking agrammatics will produce finite verbs that are inflected 
correctly for agreement, but wrongly for tense. 
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In conclusion, the tree-pruning hypothesis can account for agrammatic symptoms. 
That is, the theory can account for the morpho-syntactic symptoms, such as word 
order, tense, and agreement errors. Moreover, it can account for the variability 
that is found between individual agrammatic speakers, as it assumes the severity 
of the agrammatic deficits to be one-to-one related to the location of the damage. 
The lower the impairment in the tree, the more severe the deficit. As severely 
impaired agrammatic speakers can reach few nodes, they produce a small 
number of grammatical morphemes. A problem of this hypothesis is that it fails to 
explain the variability that is found within agrammatic speakers, for damage to a 
node is assumed to be all-or-none. 
Movement Hypothesis 
Bastiaanse and colleagues (e.g. Bastiaanse, Koekkoek, & Van Zonneveld, 2003; 
Bastiaanse & Van Zonneveld, 1998) formulated the movement hypothesis, which 
is closely related to the tree-pruning hypothesis (Friedmann & Grodzinsky, 1997). 
The movement hypothesis claims that agrammatics have difficulty moving the 
verb, not because of damage to the tense node, but because movement as such 
is impaired. Impairment of verb movement would cause problems with word order 
and verb inflection, however only in sentences with noncanonical word order.  
Several studies were carried out to test this hypothesis (e.g. Bastiaanse, 
Hugen, Kos, & Van Zonneveld (2002); Bastiaanse & Thompson, 2003; 
Bastiaanse & Van Zonneveld, 1998). In these studies, Dutch-speaking 
agrammatics were presented with a sentence frame lacking a verb. The 
participants’ task was to retrieve the verb and inflect it. The errors that were 
produced showed the expected contrast: The inflected verb was more often 
produced correctly in an embedded clause frame than in a main clause. These 
results were taken to confirm the movement hypothesis.  
Kok, Kolk, and Haverkort (2006), however, could not replicate the findings 
of Bastiaanse and colleagues. In the study by Kok et al. (2006), Dutch 
agrammatic speakers (N = 9) did not have a special difficulty with the production 
of verbs in the second sentence position. This suggests that the linguistic 
operation to move the verb is not impaired.  
In summary, the movement hypothesis does not conclusively account for 
the agrammatic symptoms themselves, neither can it account for the variability 
between and within speakers.
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3.2.3. Best account for within-patient variability 
Both the tree-pruning hypothesis and the temporal-window hypothesis can 
account for the symptoms of expressive agrammatism and for the variability 
between speakers. However, as stated before, a theory should account for the 
within-patient variability in agrammatic symptoms as well. It has already been 
mentioned that the adaptation theory meets these requirements. How it does so, 
will be discussed in the next sections.  
Firstly, however, the present section discusses whether the tree-pruning 
hypothesis can account for within-patient variability as well. The study by Kok, 
Van Doorn, and Kolk (2007) addressed this question. In their study, 9 Dutch-
speaking agrammatics were presented with three sentence production conditions. 
In order to check for problems in reading and articulation of inflected verbs, the 
participants read aloud visually presented sentences in the first condition. In the 
second condition, participants were presented with sentence frames from which 
the verb was missing. The nonfinite form of the missing verb was printed 
underneath the sentence frame. The participants were instructed to read aloud 
the whole sentence and to produce the correct verb inflection. In the third 
condition, the participants not only had to produce verb inflection but also had to 
order the sentence constituents.  
(3) Ik ben blij, want mijn vader  (I am glad because my father) 
 gisteren    (yesterday) 
 het eten    (the food) 
koken     (cook – infinitive) 
As illustrated in (3), the preamble was presented at the top of the list, to indicate 
that the participants had to use it to start the sentence with. The participants’ task 
was to produce a well-formed sentence by using all constituents and inflecting the 
verb, as illustrated in (4) 
(4) Ik ben blij, want mijn vader kookte gisteren het eten 
I am glad because my father cooked yesterday the food 
‘I am glad because my father cooked the food yesterday’ 
Because the agrammatic speakers had to produce word order and verb inflection 
simultaneously, the third condition was assumed to increase computational load, 
as compared to the second condition. Averaging the results of the second and 
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third condition, the authors observed 27% tense errors and 15% agreement 
errors. At the individual level this effect was significant in 5 out of the 9 
participants. This finding suggests that production of tense inflection is 
significantly more difficult than agreement inflection.  
As discussed in the preceding sections, the study by Hartsuiker, Kolk, and 
Huinck (1999) demonstrated that agrammatic speakers have difficulty in 
incorporating conceptual information in the production of correct subject-verb 
agreement. A similar line of reasoning might explain why agrammatic speakers 
produce more tense than agreement errors. Vigliocco and Hartsuiker (2002), in 
line with Hartsuiker et al. (1999), suggest that agreement production takes place 
in two steps in languages such as Dutch and English. Firstly, number information 
is transferred from the conceptual level to the level of syntactic encoding. That is, 
the subject is marked for number (i.e. singular or plural). Secondly, this number 
information is transferred from the subject NP to the verb. Therefore, in order to 
produce subject-verb agreement correctly, the number marking of both the 
conceptual level and the syntactic level can be used. Tense inflection, on the 
other hand, can only be produced correctly on the basis of conceptual 
information. It is assumed that conceptual information has decayed in agrammatic 
production. Agreement can still be produced correctly as it can be based on the 
number subject NP marking only: Even if conceptual number information has 
decayed, the number feature encoded on the subject NP is still available. For 
correct tense production, however, conceptual information has to remain available 
up to the point of verb inflection. As the conceptual tense information has 
decayed, tense cannot be produced correctly.      
Avrutin (2000) takes the same position. He states that determining 
agreement inflection is purely a grammatical operation, which requires features of 
the sentential subject (person, number, and/or gender) and the verb to match. 
However, in order to come up with the correct tense inflection, discourse 
information has to be accessed as well. Therefore, tense is more difficult to 
produce than agreement. 
It is important to note that the observed dissociation in tense and 
agreement production does not by itself provide evidence for the temporal-
window-hypothesis. As was discussed before, representational accounts (e.g. 
Friedmann & Grodzinsky, 1997), can account for this dissociation as well. 
However, in support of the temporal-window-hypothesis, is was observed that 
agrammatic speakers, in computing both word order and inflection, produce 
significantly more tense and agreement errors than in computing verb inflection 
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only (Kok, Van Doorn, & Kolk, 2007). This finding indicates that tense and 
agreement errors vary as a function of processing demands. That is, production 
of verb inflection in isolation (e.g. in a sentence completion task) is easier than 
producing both word order and verb inflection.  
In short, it can be concluded that agrammatic symptoms themselves can 
be accounted for by both the tree-pruning hypothesis, which is a representational 
account and the temporal-window hypothesis, which is a processing account. 
Even the variability between agrammatic speakers can be accounted for by both 
approaches by assuming graduality in the severity of the impairment. However, 
only the temporal-window hypothesis offers an explanation for the within-speaker 
variability. As the tree-pruning hypothesis assumes the language impairment to 
be all-or-none, it fails to explain the variability in agrammatic symptoms that is 
found due to task variation. Therefore, this dissertation elaborates on the 
temporal-window-hypothesis only. In the following section, the mechanisms 
underlying the within-speaker variability will be discussed in detail.  
3.3. How to adapt 
As was discussed in the preceding sections, the temporal-window hypothesis 
claims that differences between agrammatic speakers can be explained by 
variation in the severity of the reduction of the processing capacity. Variation 
within agrammatic speakers may indicate moment-to-moment variation in the 
syntactic slow down. However, to fully explain the within-speaker variability, the 
extent to which adaptation is a feasible option has to be taken into account. That 
is, does the communicative setting allow the agrammatic speaker to behave 
strategically?  
According to the adaptation theory (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984), agrammatic speakers 
adapt their speech behaviour to avoid making errors. The theory predicts that 
agrammatic speakers will only do so if the communication setting allows for it. 
Compensation, which is the effect of adaptation, not only prevents the occurrence 
of paragrammatic symptoms, but also produces new symptoms. The next 
sections will discuss the two basic forms of adaptation. 
3.3.1. Corrective adaptation 
If syntactic or syntactico-lexical integration fails due to computational overload, 
the agrammatic speaker might try to repair the errors in the process of syntactic 
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encoding. According to Levelt (1989), two repair strategies can be distinguished: 
overt and covert repairs. Several studies have found that Broca’s aphasics 
produce more covert than overt repairs (e.g. Oomen, Postma, & Kolk, 2001; 
Schlenck, Huber, & Willmes, 1987). 
Overt repairs occur after articulation of the error, for example by 
rephrasing a part of the constituent. As a result, these repairs do not go unnoticed 
by others. In covert repairs, on the other hand, the speaker discovers the error 
before it is uttered. Therefore, the error remains hidden. By restarting the 
computational process, at least in part, the anticipated errors are repaired. 
Restarting the computational process is a form of self-priming. Given the fact that 
a reactivation can profit from the remaining amount of activity of the first 
activation, less time is needed to bring the syntactic slot to threshold in a second 
attempt. Even though multiple restarts may be necessary to reach threshold, this 
restart-strategy can be advantageous.  
Although an error in prevented due to covert repairs, the repair strategy 
itself does not go unnoticed entirely. Nonword fillers, pauses, and repetitions are 
symptoms of covert repair strategies. More important, although the rationale 
behind the use of a restart-strategy is clear, it has two serious drawbacks for 
communication. First of all, it is time-consuming not only for the speaker but also 
for the listener. Secondly, and even more importantly, success is not guaranteed. 
The temporal disorder might be too severe for the restart-strategy to work 
successfully. 
3.3.2. Preventive adaptation 
Whereas corrective adaptation is applied after using the reduced processing 
capacity, preventive adaptation occurs before the linguistic system is accessed. 
To avoid making grammatical errors, the agrammatic speaker might adopt the 
strategy of producing less complex utterances. The adaptation theory claims that 
utterances that are grammatically less complex require less production time than 
more complex ones do. Hence, fewer morpho-syntactic errors will occur in 
relatively less complex utterances.  
Even within preventive adaptation there is graduality. It is possible to 
select simple SVfiniteO sentences, without embedding and phrasal elaboration. If 
this strategy is frequently applied, it leads to a reduced variety of grammatical 
form, which is one of the syntactic symptoms of agrammatism (e.g. Goodglass & 
Kaplan, 1983).  
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A second kind of simplification is even more far-reaching, as it consists of 
selecting ellipses. Elliptical constructions are nonfinite clauses that consist of root 
infinitives, root participles or clauses without a verb. The frequent use of ellipses 
will lead to the occurrence of telegraphic style. What distinguishes elliptical 
utterances from finite, well-formed utterances is that they contain less 
grammatical morphology. Syntactic simplification, in its radical form, is therefore 
also responsible for the occurrence of morphological symptoms (cf. Goodglass & 
Kaplan, 1983).  
The critical assumption underlying preventative adaptation is that 
nonfinite clauses, because of their reduced length and complexity, require less 
grammatical processing than their finite counterparts. This is not self-evident, as 
from the listener’s point of view, the frequent use of elliptical constructions 
requires more processing. The listener has to compensate for the blanks by 
deriving the missing words from the conversational or situational context.  
The results of a PET study by Indefrey et al. (2001) indeed indicate that 
nonfinite clauses require less grammatical work for the speaker than full 
sentences do. The authors used positron emission tomography (PET) to 
investigate the cortical activation that is induced by syntactic encoding during 
speaking. Twelve German-speaking healthy controls were presented with pictures 
of coloured objects (squares, circles, and ellipses), which were depicted in 
different spatial configurations. Utterances varying in complexity of syntactic 
encoding were elicited by means of three different conditions:  
(a) In the full-sentence condition, participants had to produce a grammatical 
sentence that contained all relevant information (e.g., das rote Viereck 
stößt die blaue Ellipse weg, ‘the red square pushes the blue ellipses 
away’).  
(b) In the noun phrase condition, they were required to use a nonfinite clause 
and to leave out the determiner (e.g., rotes Viereck, blaue Ellipse, 
wegstoßen ‘red square, blue ellipses, pushing away’).  
(c) In the word condition, participants were also required to produce an 
elliptical clause, but this time they also had to omit the inflection of the 
adjective and put the adjective after the noun (e.g., Viereck rot, Ellipse 
blau, wegstoßen ‘square red, ellipses blue, pushing away’).    
The amount of grammatical encoding was assumed to be maximal in the full-
sentence condition and minimal in the word condition. The strength of blood flow 
response in the left Rolandic operculum, a region caudally adjacent to Broca’s 
area, varied as expected: maximal in the full-sentence condition, less in the noun 
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phrase condition, and least in the word condition. If strength of blood flow 
response is directly related to intensity of grammatical processing, these findings 
can be taken to support the hypothesis that the production of ellipses requires 
less processing capacity than full sentences do.  
Telegraphic speech versus ellipses produced by healthy controls 
If an agrammatic speaker adapts to the reduced processing capacity, the 
adaptation theory claims that syntactic processing becomes biased towards the 
part of the normal syntactic repertoire that has the lowest degree of complexity. In 
its most far-reaching form, this results in the selection of the ellipses. In using the 
term elliptical 5, Kolk (2006) refers to well-formed incompleteness, as was outlined 
by Progovac (2006). The latter uses the term nonsentential to refer to single-
phrase utterances (e.g. nice lady!) as well as root small clauses (e.g. problem 
solved). 6
If telegraphic style does result from the overuse of normal ellipses 7, there 
should be a strong resemblance between telegraphic speech and the ellipses that 
healthy controls produce in spontaneous speech. In fact, evidence for this line of 
reasoning is cumulating. Hofstede (1992), for example, observed the elliptical 
structures presented in the spontaneous speech of normal speakers to be also 
present in the group of agrammatic speakers. Kolk (2001a), who in his analysis 
included the Hofstede (1992) corpus, observed that the same categories of 
ellipses occur in agrammatic speech, child language, and in the spontaneous 
speech of healthy controls (cf. Table 3.1).  
As Table 3.1 illustrates, ellipses can be subdivided into isolated 
predicates and subject-predicate connections. In isolated syntactic phrases, the 
subject is not produced. The listener has to derive it from the conversational 
context. Subject-predicate connections, on the other hand, do contain a subject: 
isolated predicates are combined with a subject NP. Both isolated and subject-
predicate connections can be nonverbal or nonfinite. The former refers to 
adjectival, adverbial, or prepositional predicates. In a nonfinite predicate, a 
nonfinite verb form is produced. 
It is important to emphasize that, although both the subject and predicate 
are expressed in subject-predicate connections, they are not integrated in a 
syntactic frame. De Roo (1999) claims that subjects in root infinitives are adjoined 
to the verb phrase (VP). She observed subject NPs to be frequently added in 
second instance. An agrammatic speakers participating in her 1999-study, for 
example, produced a root infinitive first.  
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Table 3.1. Categories of elliptical constructions produced by normal adults, agrammatic 
speakers, and children 
Category (abbreviation) Normal Adult Agrammatic Child 
A. Isolated predicates    
1. Nonfinite verb (Nf.V) veel sporten 
much sport-INF 
‘we did a lot of sporting’
bomen stekken 
trees slip-INF 
‘I was busy slipping 
trees’
boterham eten 
sandwich eat-INF 
‘I am eating a 
sandwich’ 
2. Noun Phrase (NP) geen kunstmest 
no fertilizer 
‘they use no fertilizer’
goed weer 
good weather 
‘it was good weather’
Lege schoenen 
empty shoes 
‘those are empty 
shoes’ 
3. Prepositional Phrase  
(PP) 
op zo’n manier 
in such-a way  
‘it was done in such a way’
naar zee 
to sea 
‘we went to sea’
in laarzen 
in boots 
‘I am wearing boots’
4. Adjective (Adj) bloedheet 
bloody-hot 
‘it was bloody hot’
fanatiek 
fanatical 
‘I am fanatical’
lekker 
nice 
‘it was nice’
5. Adverb (Adv) jammer genoeg 
too bad 
‘it was too bad’
niet zo erg 
not so bad 
‘it was not so bad’
nog ’n keer 
one-more time 
‘do it one more time’
B. Subject + Predicate    
6. Noun Phrase + 
nonfinite verb  
(NP + Nf.V) 
hij lachen 
he laugh-INF 
‘he was laughing’
dokter ook weten  
doctor know-INF too 
‘the doctor knows it 
too’
die afgebroken 
that broken-
PAST.PART 
‘that was broken’
7. Noun Phrase +  
Noun Phrase 
(NP + NP) 
Broerstraat ’n kerk 
Broerstreet a church 
‘there is a church in the 
Broerstreet’
ik tabletje 
I pill 
‘I got a pill’
pappa cola 
daddy coke 
‘daddy gets a coke’
8. Noun Phrase +  
Prepositional Phrase 
(NP + PP) 
wij Genua in 
we  Genua into 
‘we went downtown 
Genua’
koffie d’r in 
coffee it  into 
‘the coffee went into 
it’
auto bij je 
car with you 
‘you have a car with 
you’
9. Noun Phrase + 
adjective  
(NP + Adj) 
laveloos die jongelui 
sodden those youngsters 
‘those youngsters were 
really sodden’ 
Hersenen niet goed 
brain no good 
‘my brain is not good’
Ogen dicht 
eyes closed 
‘I kept my eyes 
closed’ 
10. Noun Phrase + 
adverb  
(NP + Adv) 
vroeger de Zeigerbaan  
formerly the Zeigerstreet  
‘formerly, there was a 
street here, called the 
Zeigerstreet’ 
winter buiten 
winter outside 
‘outside it was winter’
ik ook 
me too 
‘I want to do that 
too’
Note. From The syntax of nonsententials: Multidisciplinary aspects  (p. 246-247), by L. Progovac, K. 
Paesani, E. Casielles, & E. Barton (Eds.), 2006, Amsterdam: John Benjamins Publishing Company. 
Copyright 2006 by John Benjamins B.V. Reprinted with permission. Table adapted with the author’s 
permission. 
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This root infinitive consisted of an object and a nonfinite verb (e.g. koffie drinken, 
‘drinking coffee’). The subject (e.g. vrouw, ‘woman’) was added in producing the 
utterance for a second time (e.g. koffie drinken vrouw koffie drinken, ‘drinking 
coffee woman drinking coffee’). In producing the subject in second instance, it 
receives nominative case by a default option. De Roo’s hypothesis on second-
instance subjects may account for the observation that isolated predicates are 
more frequent than subject-predicate connections in agrammatic spontaneous 
speech (e.g. Hofstede, 1992; Kolk, 2001a). 
Agrammatic speakers, healthy adults, and children not only produce the 
same categories of ellipses, the relative frequency in which they use a specific 
elliptical structure is similar as well (Kolk, 2001a). As is illustrated in Figure 3.1, 
the three groups of speakers use isolated Noun Phrase (NP) predicates most 
frequently. It is important to note that the percentages in Figure 3.1 are relative 
frequencies. The extent to which agrammatic speakers and healthy controls draw 
on ellipses in order to convey their message is very different. Agrammatic 
speakers use ellipses more often than healthy control speakers do. Whereas 
control speakers produced an average of 11% nonfinite clauses, agrammatic 
speakers as a group produced an average of 57% nonfinite clauses in free 
conversation (Hofstede, 1992).  
Relative frequencies of ellipsis in children, 
aphasics, and normal adults
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Figure 3.1. Distribution of 10 categories of elliptical constructions in three populations (for 
an explanation of the labels, see Table 3.1. From The syntax of nonsententials: 
Multidisciplinary aspects  (p. 248), by L. Progovac, K. Paesani, E. Casielles, & E. Barton 
(Eds.), 2006, Amsterdam: John Benjamins Publishing Company. Copyright 2006 by John 
Benjamins B.V. Reprinted with permission. 
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The studies of Kolk and Heeschen (Kolk, 2006; Kolk & Heeschen; 1992) provide 
further evidence for an overlap in telegraphic speech and ellipses in the 
spontaneous speech of healthy adults. Table 3.2 summarizes the grammatical 
constraints that apply to Dutch and German ellipses. Kolk and Heeschen 
observed that the spontaneous speech of Broca’s aphasics, both Dutch-speaking 
(n = 8) and German-speaking (n = 10), better matched the properties of normal 
ellipses in German than the spontaneous speech of German-speaking Wernicke’s 
aphasics (N = 8).  
Table 3.2. Eight properties of normal ellipses in German and Dutch (as defined by Kolk, 
2006; Kolk & Heeschen, 1992)   
Note. a If the omitted function word is a determiner and at the same time an adjective is produced, 
rules for German ellipses require the adjective to take ‘strong’ inflection: the adjective should carry the 
case marker, which is normally carried by the determiner (e.g. rotes Viereck). 
Properties of normal ellipses in German and Dutch Dutch example (English) 
1 Frequent omission of function words, i.e. 
determinersa, prepositions, auxiliaries, and 
pronouns 
Zoon en dochter 
Son and daughter 
2 Infrequent omission of inflection (i.e. reducing the 
word to its stem). Inflection omissions are regarded 
as substitutions of grammatical morphology. 
* Twee dochter 
* Two daughter 
3 Infrequent substitution of function words or 
inflections  
* Ik denkt  
* I thinks 
4 Frequent use of nonfinite verb forms without the use 
of an accompanying auxiliary (infinitives and past 
participles; In English the infinitive form is the 
gerund -ing)  
koffie drinken  
coffee drinking INF,  
‘drinking coffee’
5 Frequent omission of the main verb  Bloemen voor mijn dochter 
Flowers for my daughter 
6 Frequent omission of the grammatical subject  Naar het ziekenhuis geweest 
Been to the hospital 
7 Frequent sentence-final position of the nonfinite 
verb. Object NPs, many adverbs, adverbial 
expressions and separable prefixes should be in 
preverbal position. 
Auto gekocht 
Bought [past participle]  car 
8 Frequent use of phonologically strong subject 
pronouns  
Ik fietsen           * ‘k fietsen 
I strong  bike INF       *Iweak  bike INF
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The above-mentioned studies provide considerable evidence for an overlap in 
telegraphic style and the ellipses employed by healthy speakers. Not all studies, 
however, support the claim that the structure of nonfinite clauses in telegraphic 
speech and normal ellipses entirely overlap. Tesak and Dittmann (1991), for 
example, compared the ellipses in the speech of German agrammatic aphasics 
and ellipses in written telegrams of German-speaking healthy controls. Tesak and 
Dittmann concluded that there are more differences than similarities. The fact that 
they did not find an overlap may be accounted for by methodological problems. 
Instead of comparing only ellipses in written telegrams and telegraphic speech, 
the authors included the sentences that the German healthy controls wrote in 
telegrams as well. Because of the inclusion of both ellipses and sentences, the 
data were confounded. Moreover, both linguistic modality and communicative 
goal are different in written telegrams and agrammatic speech. 
Goodglass, Christiansen, and Gallagher (1994) as well as Byng and 
Black (1989) also claim that telegraphic speech and ellipses produced by non-
aphasic speakers show discrepancies. In order to collect speech samples, 
participants were instructed to retell the Cinderella story. The results of both 
studies indicate that, although two- and three-constituent structures overlap in 
both populations, complex structures do not. Structures of four or more 
constituents, which are present in the ellipses of healthy adults, were almost 
entirely missing in telegraphic speech. However, it is important to note that neither 
Goodglass et al. (1994) nor Byng and Black made a distinction between elliptical 
structures and sentences in computing utterance length (De Roo, Kolk, & 
Hofstede, 2003). 
In conclusion, several studies (i.e. Byng & Black, 1989; Goodglass, 
Christiansen, & Gallagher, 1994; Tesak & Dittmann, 1991) argue against an 
overlap in telegraphic style and normal ellipses. However, these studies have not 
conclusively provided evidence for their non-overlap claim because the results 
were confounded.  
Compensation within the normal language production system 
Since the telegraphic speech of agrammatic speakers and the ellipses produced 
by healthy adults strongly resemble one another, the adaptation theory claims 
that the source of both is the same. This implies that telegraphic speech results 
from normal language production processes.  
Kolk (2000) claims that it is the rarely used cognitive operation of 
message simplification that becomes more frequent in expressive agrammatism. 
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This mechanism underlying the production of telegraphic style is non-linguistic. 
That is, the source of telegraphic speech is located outside the syntactic system. 
In fact, it is at the conceptual level that the speaker is in control of message 
formulation. At this level, which Levelt (1989) for example calls the 
Conceptualizer, the speaker sets various goals for communication. She can, for 
example, decide upon giving an answer right to the point or to elaborate on the 
topic, to convey the message in formal style, or to be informal in talking to others. 
Relevant for the discussion here is that it allows the speaker to choose the degree 
of elaboration. That is, to simplify the message or not.  
Crucially important to note is that it is message simplification that changes 
the process of syntactic encoding. This is not self-evident because message 
simplification does not automatically result in ellipses. Simplified messages can 
still result in well-formed sentences (e.g. the young girl eats a sweet apple versus 
the girl eats an apple). Whereas normal speakers may reduce their messages 
without giving up finiteness, in producing ellipses, both agrammatic and healthy 
control speakers will give up finiteness. In contrast to Roeper (1999), who claims 
that each speaker has access to two different grammar systems, a sentential and 
a nonsentential one, Kolk (2000) claims that sentences and ellipses result from 
different specifications, or stated differently, from graduality in message 
elaboration. That is, if messages are maximally simplified, ellipses - instead of 
sentences - arise.  
In order to clarify the notion of message simplification, Kolk and 
colleagues (e.g. Kolk, Van Grunsven, & Keyser, 1984) adopted a propositional 
format of conceptual representation, as given by Clark and Clark (1977). In such 
a propositional system, each proposition is a predication about one or more 
entities, which are called the arguments of the proposition. A proposition can 
predicate a property of an argument. For example, the proposition young (girl)
means that being young is a property of the girl. A proposition can also predicate 
a relationship between arguments. The proposition eat (girl, apple), for example, 
means that there is an activity of eating, involving a girl and an apple. By including 
the zero-argument, it is possible to represent the conceptual representations that 
result from message simplification. Zero-arguments do not represent all 
conceptual representations a person has about a particular state of affairs, but 
only the ones she has decided to express.  
(5)   girl ( __) 
(6)  Eat ( __ , apple) 
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For example, the zero-argument in (5) means that girl is expressed, but not as a 
predicate for something else. The proposition (6) indicates that the agent of the 
eating will not be expressed. Both examples illustrate that message simplification 
can be two-fold: (a) elimination of propositions as a whole, and (b) elimination of 
arguments from propositions. The adaptation theory claims that telegraphic style 
is the result of both reduction principles.  
The characteristics of agrammatic production can, then, be explained as 
follows. The first effect of message simplification is that the utterance length is 
reduced. Another syntactic effect is that word order changes. If only propositions 
with zero-arguments are formulated, the word order is not syntactically 
constrained: The actual word order is determined on pragmatic grounds. 
However, whenever arguments are conveyed in ellipses, word order is fixed by 
grammatical rules. For example, if the message contains an agent and a theme, 
the direct object has to be preceded by the subject in a well-formed ellipsis. 
The approach of Kolk and colleagues (e.g. Kolk, Van Grunsven, & 
Keyser, 1984) is in line with Progovac’s (2006) analysis of nonsententials. 
Progovac argues that nonsententials result from selecting lexical items with 
underspecified or default forms of tense and case (i.e. nonfinite verb forms). As a 
result, the projection of a tense phrase (TP) is not required. In these structures 
time is given pragmatically, by context or by the use of temporal adverbs. If, on 
the other hand, lexical items with tense or nominative case features are selected, 
a projection of a full sentence structure (TP) will be forced. Progovac therefore 
considers the TP layer as a cut-off point between sententials and nonsententials, 
at least in languages with grammaticalized tense (such as English and Dutch). 
Because arguments are deleted in producing elliptical constructions, the 
production of grammatical morphology may change as well. De Roo’s (1999) 
perspective on how ellipses can be analyzed may illustrate this. In line with 
Progovac (2006), De Roo claims that many nonsententials in agrammatic speech 
can be regarded as root small clauses. Small clauses are minimal predicative 
structures that contain an argument, a predicate, but no tense. They are full 
functional structures; however, the tense phrase is underspecified. De Roo further 
claims that tense is not overtly realized in order to reduce the processing load of 
the utterance. This under-specification is the effect of compensatory behaviour, 
not the effect of a disorder in the syntactic representation. The underspecified 
tense contains an empty element that receives a discourse interpretation. 
Because of the lack of finiteness, however, no structural case is available for the 
subject.8 This hypothesis therefore correctly predicts why subjects are more often 
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absent in nonfinite than in finite utterances (96 and 10% respectively in her data). 
Moreover, since tense is underspecified, the verb form should be used that does 
not express a relationship with an agent.9 It is the nominalized form of the verb 
that fulfils this requirement. Whereas, in Dutch and German, the nominalized verb 
form is the infinitive, in English, it is the gerund -ing. Hence, whenever the subject 
and time argument are omitted, the nominalized verb form has to be produced. 
In conclusion, ellipses result from normal language production routines. It 
is due to message simplification, or stated differently, due to under-specification, 
that ellipses are derived. Healthy control speakers may simplify their messages 
without giving up finiteness; however, in producing elliptical constructions, both 
agrammatic and healthy control speakers do give up finiteness. By producing 
ellipses, agrammatic speakers can compensate for their reduced processing 
capacity. 
3.3.3. Paragrammatism   
As has been discussed in chapter 2, task demands can make the error profiles of 
Broca’s aphasics to converge to those of Wernicke’s (e.g. Caplan & Hanna, 1998; 
Kolk & Heeschen, 1992). This particularly holds for tasks in which adaptation is a 
less feasible option, for example, when adaptation has few pay-offs or is 
prevented. Therefore, the question arises whether Broca’s and Wernicke’s 
aphasics have the same underlying grammatical impairment. Haarmann and Kolk 
(1992) tested this same-grammatical-impairment hypothesis. Dutch-speaking 
Broca’s aphasics (N = 8) and Wernicke’s aphasics (N = 5) were put to a CLOZE 
procedure. That is, their task was to read aloud the obligatory grammatical 
morphology that was missing from the sentence. Both free grammatical 
morphemes (i.e. determiners, prepositions, pronouns, and auxiliary verbs) and 
bound grammatical morphemes (i.e. plural endings of nouns, adjective inflections, 
and verb inflections) had to be produced. The results indicated that Broca’s and 
Wernicke’s aphasics show the same order of difficulty in producing grammatical 
morphology. In the production of free grammatical morphemes, the following 
order of increasing difficulty was observed: determiners, prepositions, pronouns, 
and auxiliary verbs. For bound grammatical morphology, the hierarchy of 
complexity (going from easiest to most difficult) was plural nouns, adjective, and 
verb inflections.  
The findings obtained in the study of Haarmann and Kolk (1992) suggest 
that Broca’s and Wernicke’s aphasics have at least one aspect of their 
grammatical impairment in common, which is the one responsible for the 
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production of grammatical morphology. The differences in the speech output of 
Broca’s and Wernicke’s aphasics may stem from different reactions to the 
linguistic impairment: Whereas agrammatic speakers adapt, paragrammatic 
speakers do not. As Haarmann and Kolk correctly state, this does not rule out the 
possibility that other differences between both groups may exist (e.g. blends of 
sentences in Wernicke’s aphasia). 
In conclusion, the adaptation theory claims that the symptoms of 
expressive agrammatism only in part reflect the underlying language impairment 
itself.  As Table 3.3 illustrates, only paragrammatic symptoms may reflect the 
underlying temporal disorder. In addition to spared or restored language 
functions, processes of adaptation (i.e. preventive or corrective adaptation) 
account for the variability of symptoms. 
Table 3.3. Language behaviours observed in expressive agrammatism according to the 
adaptation theory 
Note. S = subject, V = verb, O = object  
a
 As the preceding sections discussed, the overuse of simple SV(O) sentences can also be interpreted 
as compensatory speech behaviour (i.e. preventive adaptation).   
b Ellipses, which are overused in telegraphic speech, can also be classified as spared (or restored) 
language functions because they result from normal language production processes. 
3.3.4. To adapt or not to adapt 
The preceding chapter discussed the task-dependent shifts from less telegraphic 
style to the production of well-formed sentences or vice versa that can be 
Language behaviour Structure of the utterance (with an example) 
Spared or restored language 
functions 
SVfinite(O) simple a  
De man leest (een boek) 
The man reads (a book) 
Impairment symptoms 
(i.e. paragrammatism) 
SVfiniteO complex 
* Ik ben blij, want de man lees een boek 
* I am glad, because the man read a book  
Adaptation symptoms 
• Preventive adaptation 
• Corrective adaptation 
Telegraphic style SOVinfinitive b
Man boek lezen 
Man reading book  
SVfiniteO complex, nonfluently produced  
Ik ben blij, want eh ... want eh de ... man ... de 
man leest ... een ... een boek 
I am glad, because uh .. because uh ... the man … 
the man … reads … a … a… book  
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observed in agrammatic production. The fact that the adaptive speech behaviour 
is sensitive to task variation supports the hypothesis that adaptive strategies are 
optional rather than a mandatory outcome of the language breakdown (Kolk, 
1998).  
As the production of ellipses is optional, the overuse of these structures 
should result from goal setting. That is, agrammatic speakers set an explicit goal 
to simplify their messages. Goals or tasks are sources of attention that bias the 
activation levels of potential responses. In simulating responses to the Stroop 
Colour-Word Interference Test, Roelofs (2003) demonstrated that explicit goal 
setting is a fundamental cognitive process in healthy control speakers. In a 
classical Stroop experiment (Stroop, 1935), participants are presented with colour 
words printed in coloured ink. They are instructed to name the colour of the ink in 
which the words are printed (Stroop’s experiment 1) or, alternatively, to read the 
word aloud (Stroop’s experiment 2). Performance in these conditions is compared 
to performance in a control condition. In order to do experiment 1 accurately, 
participants have to ignore the printed words themselves. In some items, the 
colour word and the colour of the ink match (e.g. ‘GREEN’ printed in green ink); 
however, in some items they do not (e.g. ‘GREEN’ printed in red ink). In the latter 
example, which is the mismatch condition, the correct response should be ‘red’ as 
participants are instructed to name the colour of the ink. The correct response 
‘red’, however, is in competition with the incorrect - but habitual or prepotent - 
response ‘green’, which would result form reading aloud the printed words. 
Because of the response competition, the correct response is only selected if the 
speaker sets an explicit goal, which is to name the colour of the ink. In simulation 
responses to the Stroop task, Roelofs demonstrated his word-form encoding by 
activation and verification (WEAVER) model with explicit goal setting to 
outperform competing models without such a component.  
In agrammatic production, the process of goal setting is relevant as well. 
Whereas healthy control speakers set the goal to name the colour of the word in 
the Stroop task, in getting across their messages, agrammatic speakers’ goal 
may be to overuse elliptical constructions. Two different but related goals can be 
distinguished in agrammatic production: (a) an immediate and (b) an ultimate 
goal. The immediate goal is to use ellipses in order to circumvent processing 
problems in the production of complete syntactic constructions. By overusing 
ellipses, agrammatic speakers set the ultimate goal: improving functional 
communication.10 As improved functional communication is the ultimate goal of 
therapy, the next chapter will elaborate on this issue.  
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Notes 
1. In agrammatic production, two processes can threaten the sentence production process. 
Firstly, decay of the syntactic information can be too fast. Secondly, there can be delay in 
the retrieval of the syntactic information. This difference is not all that relevant since both 
notations boil down to the same thing: the faster the decay, the greater the effect of even a 
small delay will be. In order to describe their combined effect, the notation reduced size of 
the temporal window can be used (Kolk, 2006).  
2. With functional structure, it is the structural representation of a sentence with its 
functional categories/projections that is referred to. Within the representational accounts of 
agrammatism, it is commonly assumed that functional categories are required to express 
the grammatical or relational features between content words (e.g. agreement, tense, and 
case). Both free and bound grammatical morphemes are assumed to be functional 
categories that head a functional projection.   
3. It is interesting to note that Friedmann and Grodzinsky (1997) claim that the verb is 
sometimes inflected incorrectly for tense. Since the impairment to the syntactic tree is 
considered to be all-or-none, the error profile should be consistent. 
4. The tree-pruning hypothesis is presented here as being a representational account, 
because it can be taken as a linguistic characterization of the underlying representational 
deficit. However, it can just as well be taken as a characterization of a processing failure 
that impairs either the projection of higher nodes or their access (Friedmann, 2002).  
5. As Siple (2006) correctly points out, the term ellipsis is somewhat confusing with respect 
to the adaptation theory, as it might presuppose an elliptical/deletion analysis such as 
proposed by Merchant (2006). It is important to note that Kolk (2006) uses the term ellipsis 
for descriptive purposes only. He does not refer to an elliptical/deletion analysis. 
6. In this dissertation, the notations ellipses, nonsententials, and small clauses will be used 
interchangeably. 
7. The notation overuse may have a negative connotation when interpreted as the 
excessive production of ellipses; however, in this dissertation, the notation overuse is used 
to indicate quantitative differences in producing ellipses. More specifically, the notation is 
derived from the ellipsis hypothesis, which claims that the nonfinite clauses that are 
observed in agrammatic production belong to a subpart of normal language. Since 
agrammatic speakers use elliptical structures more often than healthy control speakers do, 
it is stated that agrammatic speakers overuse elliptical style (De Roo, Kolk, & Hofstede, 
2003). 
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8. Progovac (2006) claims that the lack of structural case on the subject licenses the use of 
default case (which is accusative in English and nominative for Dutch), and determiner 
drop in subject position.   
9. In ellipses, time can be specified by either the nominalized verb form (indicating Present) 
or the past participle (indicating Past). 
10. In literature, different definitions of functional communication can be found (Worrall, 
1995). In this dissertation, it refers to both communicative efficacy and efficiency.  

Rehabilitation of Agrammatic Speech 
Chapter 4 
4.1.Introduction 
In the rehabilitation of agrammatic speech, the ultimate goal is to improve daily 
communication. That is, agrammatic speakers should get their message across 
both effectively and efficiently despite their language impairment (e.g. 
Ramsberger, 2005). In this dissertation, it is this skill that is referred to as 
functional communication. In rehabilitation, there are two ways to reach the goal 
of improved functional communication: restoration and compensation. Aphasia 
therapy typically aims at restoration first. If restoration therapy fails, goals and 
methods change. Therapy then aims at compensation in order to circumvent the 
linguistic disorder. The following sections will discuss restoration and 
compensation in turn. 
4.2. Restoration 
Aphasia rehabilitation methods often formulate the goals of treatment in terms of 
restoration. That is, the goal is to remove or reduce the linguistic deficit. The 
terms restoration, restitution, and re-establishment are used interchangeably 
when referred to this approach (cf. Code, 2001). Although several therapy 
programmes claim to restore sentence production, there is disagreement on how
therapy restores sentence production. That is, the question is whether it is 
linguistic competence or performance that is targeted with restoration therapy.  
Competence-based restoration approaches relate agrammatic symptoms 
to a deficit in the functional structure of the sentence representation, which is the 
representation of linguistic knowledge. Competence-based restoration therapy, 
such as the Mapping Therapy (e.g. Byng, 1988) and Treatment of Underlying 
Forms (TUF; e.g. Thompson & Shapiro, 2005; Thompson, Shapiro, Kiran, & 
Sobecks, 2003; Thompson, Shapiro, Tait, Jacobs, & Schneider, 1996), therefore 
seek to re-establish the linguistic impairment by relearning linguistic knowledge. 
In contrast, performance-based restoration approaches claim that therapy 
cannot simply aim at relearning linguistic knowledge. According to processing 
accounts, such as the temporal-window-hypothesis (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984), it is not a loss of 
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grammatical knowledge but a reduced processing capacity that underlies 
expressive agrammatism. Because their processing recourses are reduced, 
agrammatic speakers cannot optimally use the (relatively) preserved linguistic 
knowledge under the temporal constraints of spoken language production. 
Restoration therapy along the lines of processing approaches therefore aims at 
restoring language performance, which is the actual use of grammatical 
knowledge. As Avrutin, Haverkort, and Van Hout (2001, p. 270) put it: “Knowing 
rules of language is necessary for demonstrating good linguistic performance, but 
it is not sufficient”. Linguistic competence has to be implemented in real-time, for 
example, in the course of conversation. Performance-based restoration 
approaches therefore claim that linguistic performance will only be truly restored if 
syntactically complete and well-formed sentences can be produced both 
accurately and fluently. For the latter requirement to be met, aphasia therapy 
should cause the retrieval time of grammatical structures to move towards pre-
existent values. That is, the language production process must re-automatize.  
In order to re-automatize the premorbid language production routine, 
performance-based restoration approaches seek to enhance the speed in which 
grammatical structures can be accessed, retained, and used. As was discussed 
in the previous chapter, priming speeds up the retrieval process of grammatical 
structures because it increases the activation level of the cognitive sentence 
representation. The outcome of performance-based therapy may be similar. As 
explicit and repeated attention is given to sentence production, the activation 
levels of the cognitive sentence representations may increase, and consequently, 
be brought to threshold more easily. That is, the repetition of language production 
tasks in therapy may cause the retrieval process of grammatical structures to 
move toward normal values of processing time.  
A study of Dell, Schwartz, Martin, Saffran, and Gagnon (1997) suggests 
that this line of reasoning is valid. Dell et al. (1997) demonstrated that their 
interactive two-step model of lexical access (cf. Dell, 1986) could simulate not 
only aphasic naming errors themselves but also the effects of restoration on the 
aphasics’ naming ability. Dell et al. (1997) claim that naming errors in language 
pathology, such as in aphasia, can be explained as follows: Brain damage may 
reduce the ability to transmit activation between levels in the network (e.g. from 
the word level to the phoneme level). It may also reduce the integration of the 
representations at each level. The component of activation transmission is 
associated with neural connection weight. If the neural damage is extensive, 
activation spreading between levels is impaired. Consequently, information is not 
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transmitted effectively and naming errors may occur. The second cause of 
naming deficits, the integration of a given representation, is linked to several 
parameters that reflect how well an activation pattern is maintained at a given 
level. In their simulation model, it is the decay rate that is taken as the relevant 
parameter for integration. Relevant to the discussion here is that Dell et al. claim 
that “recovery is the movement of pathological parameters towards normal 
values” (p. 826), for their model could simulate the recovery of naming 
performance in aphasics by altering the connection weight or decay parameters in 
the direction of normal values. Along these lines, the temporal-window-hypothesis 
claims that recovery causes the processing speed parameters underlying 
agrammatic production to change in the direction of normal values. As a 
consequence, agrammatic aphasics may once again be able to produce well-
formed and morphologically spelled-out sentences accurately as well as fluently. 1   
It is now generally agreed upon that mildly impaired aphasic speakers, 
who receive therapy in the sub-acute phase, show greater improvements in 
language production when compared to those who have not been treated (e.g. 
Carlomagno, Pandolfi, Labruna, Colombo, & Razzano, 2001; Cicerone et al., 
2000; Cicerone et al., 2005; Robey, 1994). This suggests that mildly impaired 
agrammatic speakers may benefit from aphasia therapy during the first year post-
onset beyond spontaneous recovery. There is also some evidence that the 
outcome of aphasia therapy administered intensively is better than the outcome of 
aphasia therapy administered less intensively (e.g. Bhogal, Teasell, & Speechley, 
2003).  
Yet, in order to restore both speed and accuracy of language production, 
it should be specified how therapy alters cognitive function and, consequently, 
how it ultimately results in some specific neurobiological changes (e.g. Blomert, 
1998; Schwartz, Fink, & Saffran, 1995). The reconnection theory (Robertson & 
Murre, 1999) claims that it can account for the neurobiological changes due to 
therapy, which they refer to as guided recovery. According to Robertson and 
Murre, guided recovery results from the reconnection of partially damaged neural 
circuits. Reconnection is not something that happens by itself. It only occurs if 
neural groups that have been disconnected by a lesion are reactivated. This 
requires the neural groups to be activated not only simultaneously but also 
repeatedly in therapy. As a result of frequent co-activation, the neural networks in 
the brain may form new connections. That is: “cells that fire together, wire 
together” (Robertson & Murre, 1999, p. 546).  
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If aphasia therapy is designed from the perspective of cognitive neuropsychology, 
it is possible to diagnose the modules that are impaired and should be activated 
in therapy. It is therefore possible to tune the training procedure optimally, and 
consequently, to cause the neurons underlying the impaired and unimpaired parts 
of the language production system to reconnect. While a valid diagnosis and an 
optimally specified training procedure are clearly necessary components of 
aphasia therapy, it is equally evident that neither is sufficient for reconnection to 
occur (e.g. Basso & Marangolo, 2000).  
First of all, for reconnection to come to pass the neurons underlying the 
language processing system have to be activated simultaneously. This requires 
treatment to activate not only the neuron underlying the spared language 
production modules but also those underlying the disconnected linguistic module. 
Probably, new tasks have to be designed in order to activate the disconnected 
language production module (e.g. Shallice, 2000). For example, in the Dutch 
version of the Visual Cue Programme (VCP; Van de Sandt, 1986) an external 
sentence frame is provided, which may facilitate the production of simple, well-
formed sentences. As the sentence production process is facilitated, true 
reconnection may occur. However, because an external sentence frame is 
provided in therapy, the relearned sentence production process may involve 
components that differ from the premorbid process. In the VCP, visual 
components may be included as well. It is therefore not guaranteed that the 
reactivated module will function appropriately within the complex process of 
language production.  
Secondly, damage to the neural network might be too extensive or too 
advanced for functional reconnection to occur (Kolk, 2002; Robertson & Murre, 
1999). When even the minimal level of activity is no longer possible in the 
impaired parts of the brain, chances of reconnection are low.  
As several requirements have to be met for reconnection to come to pass, 
true restoration is only likely in mildly to moderately impaired agrammatic 
speakers. Nevertheless, if restoration is a feasible option, it should be tried. Only 
with true restoration will the language production process function at the 
premorbid level of accuracy and speed. In other words, language production 
should again become a routine. Regaining such automaticity is beneficial as it 
allows agrammatic speakers to engage in conversation without the interference of 
background noise, such as the noise of a lot of people having a conversation in a 
crowded bar. Moreover, it allows them to communicate optimally while being 
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engaged in dual tasks, for daily life conversation typically takes place while driving 
a car, cooking diner, or even while taking a stroll in the park.  
The next section will discuss some restoration treatments for agrammatic 
production. Instead of discussing all possible restoration approaches, it will 
highlight only three treatment programmes: The Helm’s Elicited Language 
Programme for Syntax Stimulation (HELPSS; Helm-Estabrooks, 1981), the 
Mapping Therapy (e.g. Byng, 1988), and Treatment of Underlying Forms (TUF; 
e.g. Thompson & Shapiro, 2005; Thompson, Shapiro, Kiran, & Sobecks, 2003; 
Thompson, Shapiro, Tait, Jacobs, & Schneider, 1996). With these three therapy 
programmes, the underlying mechanisms of restoration therapy will be illustrated. 
4.2.1. Helm’s Elicited Language Programme for Syntax Stimulation  
As was discussed above, one requirement to be met for reconnection to occur is 
that therapy should activate not only the neurons underlying the unimpaired 
language modules but also those underlying the impaired ones. Acknowledging 
that it is difficult to specifically stimulate the neural regions that are involved in the 
reconnection process, some therapy programmes use a nonspecific stimulation 
approach to facilitate restoration of language production.  
The Helm’s Elicited Language Programme for Syntax Stimulation 
(HELPSS; Helm-Estabrooks, 1981), for example, aims at restoration of 
agrammatic production by combining aspects of nonspecific stimulation and direct 
production approaches. The rationale behind the programme is that agrammatic 
speakers will benefit from hearing and saying sentences that share morpho-
syntactic properties but differ with regard to lexical content. Various sentences are 
trained in succession, starting with the least complex ones. All sentences are 
elicited by means of a story completion technique. At the first level of the 
treatment programme, the agrammatic speaker repeats the sentence that the 
speech therapist uses to complete the story with. Only after criterion is achieved 
in delayed repetition, the agrammatic speaker has to complete the story without 
the benefit of repetition.  
Although Helm-Estabrooks and Ramsberger (1986) observed HELPSS to 
improve both morphological and syntactic aspects of sentence production in 
chronic agrammatic speakers, Doyle, Goldstein, and Bourgeois (1987) failed to 
find generalization effects. Because of these contradicting findings, it is not 
unequivocally demonstrated that HELPSS improves accuracy of language 
production.  
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4.2.2. Mapping Therapy 
The lack of noteworthy generalization effects of stimulation therapies led others to 
include metalinguistic skills in their therapy programme to facilitate reconnection, 
and therefore, to restore accuracy of language production. An example on 
Mapping Therapy (e.g. Byng, 1988) may illustrate this. This treatment is based on 
the idea that agrammatic speakers have difficulty mapping thematic roles (i.e. 
who does what to whom) onto the canonical subject-verb-object (SVO) structure.  
The approaches to mapping therapy vary among studies; however, they 
typically do not include exercises in sentence production. By means of 
comprehension tasks, agrammatic speakers are taught to use metalinguistic skills 
in associating the syntactic structure with the thematic roles. For example, the 
therapist presents the agrammatic speaker with the written sentence “ The horse 
is kicking the cow” and asks questions about the various roles (e.g. “Who is doing 
the kicking?” and “Who is being kicked?”). By making explicit the relation between 
verb and arguments, the therapy aims at restoration of syntactic (but not 
necessarily morphologic) aspects of sentence production.  
Mitchum, Greenwald, and Berndt (2000) reviewed the outcome of ten 
studies that targeted restoration of thematic mapping. In these ten studies, 16 
agrammatic speakers participated in total. Mitchum et al. (2000) concluded that 
responses to thematic mapping treatment vary widely. Eleven out of the 16 
agrammatic speakers responded to Mapping Therapy with generalization to 
comprehension of canonical sentence structures that were not trained in therapy. 
In contrast to the excellent generalization to untrained active sentences, the 
comprehension of untrained passive sentences remained poor.  
Of interest are the effects of this treatment on the agrammatic speakers’ 
sentence production. Even the participants who did not show improved 
comprehension of untreated active sentences did improve on measures of 
sentence production  (see also Byng, Nickels, & Black, 1994; Rochon, Laird, 
Bose, & Scofield, 2005). In Byng (1988), for example, agrammatic speaker BRB 
was trained to use aspects of Mapping Therapy. BRB, who was 5 years post-
stroke, was severely impaired. In his speech production, only 30% of the 
sentences were well-formed. He produced no complex sentences and his speech 
rate was greatly reduced. Byng designed a treatment programme that BRB could 
engage in independently. Treatment aimed for increased comprehension of 
written sentences consisting of a noun phrase (NP), a finite verb, a preposition, 
and another NP (e.g. The hook is above the switch). The training, which lasted 2 
weeks, included four prepositions and was aided by a colour coding of written and 
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pictured constituents. This enabled BRB to select the picture, or check his 
selection, based on the colour match between sentence and picture. As a result 
of treatment, BRB demonstrated substantial improvement, not only in the 
comprehension of untrained sentences but also in the production of sentences. 
BRB produced an increased number of well-formed utterances and more complex 
argument structures.  
As BRB was severely impaired and many years post-onset, it is difficult to 
maintain that this rapid and substantial improvement is caused by reconnection. 
Clearly, by including metalinguistic skills in therapy, the accuracy of language 
production improved. However, the mechanisms underlying this accurate 
sentence production may differ from those that were used premorbidly, which 
would indicate that the improvement is not due to reconnection. As Kolk (2002) 
illustrates, BRB might have used the strategy of fragmentation in order to 
accomplish the comprehension task. As the sentence The hook is above the 
switch may be too complex to represent, BRB might have focused on part of the 
sentence only. In fact, by focussing on the hook is above only, BRB could 
successfully select the target picture. There is another, and more compelling, 
indication that BRB was using a strategy: He simplified syntactic structure in 
describing pictures as well. In describing pictures, he did not try to construct a full 
sentence (e.g. Sally buys flowers). Instead, he only produced the subject and the 
verb (e.g. Sally buys).  
In conclusion, although the above-mentioned generalization effects 
indicate that Mapping Therapy improves accuracy of language production, it does 
not necessarily imply that it is brought about by true restoration (i.e. 
reconnection). Accuracy of production may have improved because metalinguistic 
skills were included in therapy. If so, the agrammatic speakers must have 
acquired new language behaviour, which means that it is compensation that 
caused treatment to be effective (cf. Code, 2001). 
4.2.3. Treatment of Underlying Forms  
Whereas the Mapping Therapy focuses on the thematic roles of sentence NPs, 
Treatment of Underlying Forms (TUF) primarily aims at restoration of movement 
operations in noncanonical sentences. The TUF is based on the linguistic model 
of generative grammar, for the assumption underlying this therapy is that the word 
order is different in the surface structure of the sentence as compared to its 
underlying representation. The critical difference between both sentence 
representations relates to movement. In the underlying sentence representation 
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the thematic roles are positioned in canonical order. For English, this is Subject-
Verb-Object (e.g. Cat chases dog). For English noncanonical sentences to be 
derived correctly, however, the noun phrases (i.e. cat and dog) have to move. 
Noncanonical sentences are for example passives (i.e. The dog was chased by 
the cat), object cleft clauses (i.e. It was the dog that the cat chased), and wh-
questions (i.e. What did the cat chase?). Because movement is assumed to be 
impaired, agrammatic speakers have difficulty deriving these sentence types. In 
order to treat the movement difficulty, Thompson and colleagues (e.g. Thompson 
& Shapiro, 2005; Thompson, Shapiro, Kiran, & Sobecks, 2003; Thompson, 
Shapiro, Tait, Jacobs, & Schneider, 1996) designed the TUF therapy programme 
in which they teach agrammatic speakers to derive noncanonical sentences from 
canonical ones.  
In Thompson et al. (1996), for example, 7 aphasic speakers with chronic 
agrammatism (between 19 and 198 months post-onset) participated. They were 
trained to produce wh-questions (who, what, when, and where). According to the 
authors, who- and what-questions both require movement of an argument, 
whereas when- and where-questions require a different movement operation, 
which is adjunct movement. They predicted that the treatment outcome would be 
along the lines of linguistic rules for movement. They hypothesized that training 
sentences derived from movement of arguments (e.g. who-questions), would 
generalize to untrained wh-questions that also rely on movement of an argument 
(e.g. what-questions), but not to sentences derived from movement of an adjunct 
phrase (e.g. when- and where-questions). In the same way, sentences based on 
movement of adjuncts should only generalize to sentences requiring movement of 
adjuncts.  
The treatment programme consisted of several steps that emphasized the 
lexical and syntactic properties of canonical sentences, such as thematic role 
assignment, movement processes of arguments and adjuncts, and proper 
selection of wh-morphemes. The experimenter instructed the agrammatic 
subjects to formulate wh-questions about sentences such as given in (1) and (2). 
(1)  The soldier is pushing the woman in the street
In stimulus sentence (1), for example, a who-question was elicited with: “You 
want to know the person the soldier is pushing, so you ask?”. The word person
was emphasized and rising inflection was used. In the same way, though with a 
different sentence, a what-question could be elicited. When-questions were 
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elicited by using sentences, such as given in (2). The examiner instructed: “You 
want to know the time when the student is helping the doctor, so you ask?”. To 
elicit where-questions, the same procedure was used except that subjects were 
instructed to ask about place. 
(2)  The student is helping the doctor during the evening 
To test their hypotheses, Thompson et al. used a single-subject baseline design 
across behaviours. Their results revealed improved sentence production abilities 
in all participants, not only in constrained sentence production but also in 
discourse tasks. Moreover, the improvements were in line with their hypotheses: 
Argument movement did not generalize to adjunct movement constructions, and 
vice versa. The authors therefore concluded that it was the underlying movement 
operation that was restored in therapy.  
In the section on Mapping Therapy, it has already been discussed that 
positive treatment outcomes may not result from restoration, but from 
compensation. Similarly, it may be compensatory mechanisms that caused the 
outcomes of Treatment of Underlying Forms to be positive. As Kolk (2002) points 
out, two specific task strategies suffice for performance to be accurate in the 
study of Thompson et al. (1996). Strategies for production of when- and who-
questions (in [2] and [1] respectively) are for example: (a) Start with when if you 
have to ask for the time, and start with who if you ask for the person. (b) In order 
to produce a who-question, delete the sentence part dealing with the person (the 
one not mentioned in the question), and in a when-question, delete the sentence 
part dealing with the time. It is important to note that these strategies suffice 
because they are non-overlapping.  
The assumption that the agrammatic speakers might have used a 
strategy is supported by the error profile of at least 4 out of the 7 agrammatic 
participants. These speakers seemed to have mixed up rules for argument and 
adjunct movement, or they forgot to delete the proper constituent. These errors 
occurred not only in the baseline measurements but also after treatment. In 
addition, there were almost no errors that directly related to the impaired 
movement. Failure to move wh-morphemes would result in incorrect surface 
structures with wh-morphemes in their base-generated position, such as *The 
doctor is helping who? However, this type of error almost never occurred. This 
suggests that, it may have been compensation that has happened instead of 
guided recovery (i.e. recovery due to treatment). 
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In summary, both Mapping Therapy and Treatment of Underlying Forms can 
improve the accuracy of language production. However, these positive treatment 
effects cannot unequivocally confirm the assumption that reconnection has 
occurred at the neural level, and that the language production process has truly 
restored.  
First of all, in the studies discussed above, conclusions on effectiveness 
were based on the accuracy of performance only. None of the above-mentioned 
studies presented data on production time. Without data on speech rate, the 
picture of the language function can be misleading. Crerar (2004), for example, 
states that although “some agrammatic speakers might capture the usage of 
metalinguistic skills to achieve normal accuracy scores even many years post-
stoke, there is little prospect of reducing the time taken to within normal range” (p. 
173). As stated above, only if the production of sentences is both accurate and 
fluent, language production skills are truly restored.  
Secondly, it seems unlikely that it is true restoration that triggered the 
improved accuracy of language production in all participants. As metalinguistic 
skills were included in therapy, it might be the mechanism of compensation that 
caused therapy to be effective. In teaching agrammatic speakers to use 
metalinguistic skills, they learn to circumvent the language impairment, at least 
partially. Therefore, it is probably compensation that caused accuracy of language 
production to improve in severely impaired agrammatic speakers. In other words, 
some therapy programmes that aim at restoration of accuracy of language 
production by means of reconnection, may in fact teach agrammatic speakers to 
overuse compensatory strategies. This does not dispute the efficacy of therapy, it 
just urges those who are involved in the rehabilitation of aphasia to specify what 
underlies their treatment effects: Is it true restoration or compensation? In fact, it 
may be largely through compensation that severely impaired agrammatic 
speakers show improvements in accuracy of language production, especially 
when agrammatic speakers are clearly beyond the phase of spontaneous 
recovery.  
4.3. Compensation 
In the preceding sections, it was discussed that at least a number of the reported 
positive outcomes of restoration therapy may be due to compensation instead. 
Moreover, if restoration fails, compensation therapy may improve functional 
communication because the linguistic impairments are circumvented, at least 
Rehabilitation of Agrammatic Speech 
59
partially. Compensation therapy shows great promise; however, the number of 
therapies that explicitly seek to help chronic agrammatic speakers in partially or 
completely circumventing the impaired language function is limited. More 
specifically, the number of therapies that seek to help chronic agrammatic 
speakers to adapt in preventive manner is rather low.  
To the best of my knowledge, the only therapy that explicitly focuses on 
such preventive compensatory speech behaviour in chronic agrammatism is the 
Reduced Syntax Therapy (REST; Schlenck, Schlenck, & Springer, 1995, see also 
Springer, Huber, Schlenck, & Schlenck, 2000). This therapy is compensatory in 
nature as it encourages rather than prevents the production of telegraphic style. 
The following sections will discuss this compensatory approach to agrammatic 
production, thereby not only discussing its advantages but its disadvantages as 
well. First, however, the following paragraphs will take a brief detour to discuss a 
therapy that seeks to help agrammatic speakers to adapt in a corrective manner 
to their reduced sentence production capacity. 
 In their 2000-study, Linebarger, Schwartz, Romania, Kohn, and  Stephens 
instructed 6 chronic agrammatic speakers to use an augmentative communication 
system, the SentenceShaperTM, in producing sentences. This system allowed the 
agrammatic speakers to record words or phrases and to link these recorded 
segments to visual icons on the computer screen. By clicking on these icons, they 
could replay the recorded segment. Since the visual icons could be dragged 
across the computer screen, the user could assemble the segments to larger 
structures. It is important to note that no linguistic information whatsoever was 
provided by the system. Linebarger et al. (2000) reported that 5 out of the 6 
agrammatic speakers, in using the SentenceShaper, significantly increased the 
length of their utterances and also produced more sentences. This 
communication system fits the adaptation theory (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984) quite well as it may allow 
chronic agrammatic speakers to adapt in a corrective manner. That is, it allows 
them to repeatedly refresh the information needed for constructing a sentence in 
working memory. As Linebarger, McCall, Virata, and Berndt (2007) put it:  
It is likely that one of the effects of SentenceShaper use is to improve 
speakers’ post-articulatory monitoring by largely overcoming this memory 
limitation during the construction of aided narratives. As a result, the “habit’” of 
attempting to monitor output during sentence production may develop over a 
period of SentenceShaper use and may carry over to unaided speech (p. 64). 
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4.3.1. Reduced Syntax Therapy  
As has been discussed in the preceding section, Reduced Syntax Therapy 
(REST, Schlenck, Schlenck, & Springer, 1995, see also Springer, Huber, 
Schlenck, & Schlenck, 2000) seems to be the only therapy that explicitly focuses 
on preventive compensatory speech behaviour in chronic agrammatism. REST 
therapy is compensatory in nature as it teaches agrammatic speakers to overuse 
telegraphic style. According to Springer, Huber, Schlenck, and Schlenck (2000), 
the underlying principle of the REST approach is that telegraphic style requires 
less grammatical processing as compared to the production of well-formed and 
morphologically spelled-out sentences. In other words, it is assumed that reduced 
structures can be produced faster than sentences and remain comprehensible 
despite their reduced structure. Consequently, agrammatic speakers may better 
cope with other aspects of the language production process, such as word 
retrieval and motor speech planning. The REST approach therefore fits the 
adaptation theory (e.g. Kolk, 1995; Kolk & Van Grunsven, 1985; Kolk, Van 
Grunsven, & Keyser, 1984) perfectly well.  
It is important to note that Springer et al. (2000) claim that although the 
reduced utterances which are trained in REST therapy resemble normal ellipses, 
they are not the same: It is with respect to function words that the reduced 
structures and normal ellipses do not overlap. As Springer et al. put it: 
All sentence fragments to be practiced [in REST] are strings that consist only 
of the major categories V and N (or V and A [= adjective / adverb]), even if they 
would require additional function words in elliptical utterances of normal 
speech such as wash hands instead of wash your hands. (p. 291) 
As has been extensively discussed in the preceding sections, Kolk and 
colleagues (e.g. Hofstede, 1992; Kolk, 2002) stress the point that determiners are 
frequently omitted in normal elliptical constructions as well. As this argument of 
Springer et al. (2000) does not unequivocally dispute the resemblance between 
the reduced structures in REST therapy and normal ellipses, the REST structures 
are referred to as ellipses in this dissertation.  
I therefore formulate the linguistic considerations, which form the starting point of 
the German REST approach as follow: 
(a) The kernel of each structure is a predicate. This typically is a verbal 
predicate, which consists of a main verb and one or two arguments (i.e. a 
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direct and/or an indirect object). However, nonverbal predicates - like 
nominal, adjectival, and prepositional groups - can be included as well. 
Both verbal and nonverbal predicates are combined with a subject and/or 
an adjunct.  
(b) In case the kernel of the reduced structures is a verbal predicate, the 
verbal group (VP) consists of root infinitives or root participles. In other 
words, the verbal phase should be nonfinite.  
(c) Therefore, a third linguistic consideration is that the word order in these 
reduced structures is subject-object-verb (SOV).  
(d) Lastly, syntactic morphology, such as determiners, pronouns, and verb 
agreement is left out.  
Treatment methodology  
For both German and English, the therapy programme consists of five levels (cf. 
Table 4.1). At each level, the lexical content of the utterances is varied in order to 
avoid pure learning of stereotypical language patterns. 
As is illustrated in Table 4.1, the first therapy level aims at the production 
of two-word utterances that consist of a nonfinite verb and a noun functioning as a 
direct object (e.g. Kaffee trinken, ‘drinking coffee’). These utterances are highly 
familiar because they refer to activities of everyday life. They are therefore taken 
as a structural model for the following therapy levels. The structure of the verb 
phrases is changed according to the strict subcategorization frames of the target 
language. Intransitive verbs with morphologically unmarked adverbs (e.g. gut 
schlafen ‘sleeping well’) are also introduced at this level in the German version of 
the REST approach. If compound verbs are used, the verb particle (i.e. separable 
prefix of the verb) is never separated from the verb (e.g. Kolk & Heeschen, 1992).  
In the German version of the REST therapy, for example, it should be Mantel 
anziehen (‘put coat on’) instead of ziehen Mantel an (‘put coat on’).2 The 
infinitive/gerund and past participle of the verb are respectively used to express 
present and past tense. 
The second therapy level introduces prepositional phrases that express 
spatial relationships such as location and direction (e.g. nach Wien gefahren, 
‘gone to Vienna’). In the preceding chapters, it has been discussed that some 
prepositions belong to the class of free grammatical morphemes, which are often 
omitted or sometimes substituted in agrammatic production. Therefore, it might 
appear incompatible with a reduced syntax approach. However, is has been 
shown that agrammatic speakers have less difficulty in producing lexical than 
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obligatory prepositions (Friederici, 1982; 1985). Lexical prepositions (as in Peter 
stands on the chair) are selected to specify semantic relations: They express 
spatial relationships, such as location and direction. Obligatory prepositions (as in 
Peter hopes for the summer), on the other hand, have a grammatical function. 
That is, obligatory prepositions are selected if the verb is subcategorized for a 
particular preposition. 
Table 4.1. Reduced Syntax Therapy (REST) with phrase structures exemplified for 
German and English 
Therapy Level German  English 
1 2-word utterances: VP with direct object 
 Theme WHAT / HOW DOING  
 Structure N - V  V - N 
  A - V  V - A 
 Examples Kaffee trinken  Drinking coffee 
    Schnell laufen  Running fast 
2 2(+1)-word utterances: VP with prepositional phrase 
 Theme WHERE / WHERE TO - WHAT DOING / DONE 
 Structure PP - V  V - PP 
  Examples Nach Wien gefahren  Gone to Vienna 
3 3-word utterances: VP plus subject 
 Theme WHO - WHAT DOING / DONE 
 Structure N - N - V   N - V - N  
  Examples Katie Bein gebrochen  Katy broken leg 
4 3/4-word-utterances: VP plus S-adverb 
 Theme WHEN - (WHO) - WHAT DOING / DONE 
 Structure A - (N) - N - V  (N) - V - N - A 
  Examples Gestern Brief geschrieben  Written letter yesterday 
5 3/4-word-utterances: VP plus subject 
 Theme (WHO) - WHOM - WHAT DOING / DONE 
 Structure (N) - N - N - V  (N) - V - N - N 
  Examples (Lisa) Leo Brief geschrieben (Lisa) written letter to Leo 
Note. N = Noun; V = Verb; A = Adjective or Adverb.  
From “Agrammatism: Deficit or compensation? Consequences for aphasia therapy” by L. Springer, W. 
Huber, K.J. Schlenck, & C. Schlenck, 2000, Neuropsychological Rehabilitation, 10, p. 290. Copyright  
2000 by Taylor & Francis Ltd. Reprinted by permission of the publisher. Table adapted with permission 
from the authors.
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Friederici claims that the difference between the two types of prepositions is 
related to the fact that they are represented and, consequently, processed 
differently. As it is typically assumed that a syntactic disorder underlies 
agrammatic production, it is to be expected that Broca’s aphasics produce more 
errors (deletions and substitutions) in producing prepositions in their syntactic role 
than in their semantic role. The results of Friederici’s experiments were taken to 
confirm this hypothesis. In clinical practice, it is often observed that severely 
impaired agrammatic speakers have difficulty producing prepositions. Springer et 
al. (2000) acknowledge this and correctly suggest that if difficulties producing 
prepositions arise, prepositions either should be trained separately before 
proceeding into REST therapy or should be left out. With the latter solution, 
therapy level 2 is practised without prepositions. 
At the third therapy level, subject nouns are added to the verb phrase 
structures. This noun is always animate. Therefore, the elliptical structures 
practised at this level consist of three constituents, which express the subject and 
the predicate (e.g. Katie Bein gebrochen, ‘Katy broken leg’). It has been 
discussed in the preceding chapter that, although subjects are expressed in 
subject-predicate constructions, they are not integrated in the verb phrase (De 
Roo, 1999). This might explain why subject-predicate constructions are less 
frequent than isolated predicates in the spontaneous speech of agrammatics (e.g. 
Hofstede, 1992; Hofstede & Kolk, 1994; Kolk, 2001a). Subject-predicate 
constructions are nevertheless trained in REST therapy as they allow the speaker 
to express more relevant information simultaneously. From the listener’s point of 
view, for example, Man Apfel essen (‘man eating apple’) is easier to understand 
than Apfel essen … Man (‘eating apple … man’). Moreover, introducing the 
subject allows agrammatic speakers to express their message less ambiguously. 
For example, in Leo Brief geschrieben (‘Leo written letter’), Leo might be the 
subject as well as the indirect object. In Lisa Leo Brief geschrieben (‘Lisa written 
letter to Leo’), however, it becomes perfectly clear who is doing what to whom. 
Because it allows the agrammatic speaker to produce more information 
simultaneously and to formulate the message less ambiguously, the subject is 
introduced at level 3 in the REST approach. Nevertheless, if the subject is too 
difficult to produce, it will be left out in therapy.  
Springer et al. state that the target structures of therapy level 3 can be 
varied in several ways. The subject can be combined, for example, with 
intransitive verbs (e.g. president spoken on television), predication adjectives 
(e.g. granny sad), or predication nouns (e.g. father carpenter). Moreover, the 
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subject itself can be varied in number by using the lexicalised plural form (e.g. 
children), numerals (e.g. three), or noun conjunctions (e.g. girl and boy).  
The fourth therapy level introduces adverbial expressions, which are 
combined with the REST structures of level 1 to 3 (e.g. gestern Brief geschrieben, 
‘written letter yesterday’). Springer et al. place the adverbial in front or at the end 
of the elliptical structure, but never in between. This is in line with Kolk and 
Heeschen (1992), who claim that many adverbs and adverbial expressions are 
preverbal in Dutch ellipses. Specific adverbs, such as mooi (‘beautifully’) in mooi 
schrijven (‘writing beautifully’) are preverbal. More general adverbs, such as 
always and never, can be placed both pre- and postverbal. In the latter, the 
adverb is used predicatively, as, for example, in schrijven altijd  (‘writing always’).  
At the fifth level, which is the final level, verbs with complex 
subcategorization frames are practised. That is, transitive verbs are combined 
with both a direct and an indirect object (e.g. [Lisa] Leo Brief geschrieben, ‘[Lisa] 
written letter to Leo’). By adding subject nouns or free adverbials, therapy levels 4 
and 5 can be expanded.  
According to Springer et al. (2000), speakers with severe chronic 
agrammatism might not progress beyond structures with three words because of 
the limitations in their working memory. The authors offer the following 
suggestions to adapt the REST programme in order to meet individual needs: 
leaving aside prepositions, treating free adverbials as separate one- or two-word 
utterances, or to use prosody to separate the subject from the verb phrase. 3  
In the REST approach, ellipses are elicited by non-imitative techniques 
such as picture description, story completion, and telegram formulation. Picture 
material that is frequently used in the REST approach is the Photo Series of 
Everyday Life Activities (ELA; Stark, 1992).  
At each therapy level, the therapist asks morpho-syntactically well-formed 
questions such as “What is X doing?”. With X, the therapist refers to the specific 
agent that is shown on the picture or mentioned in the story. In therapy, these 
spoken cues are accompanied by written and graphic cues that model the 
structure of the elliptical answer (e.g. DOING WHAT?). These graphic cues 
provide metalinguistic information on word category and word order. 
4.3.2. Mechanisms underlying compensation 
Springer, Huber, Schlenck, and Schlenck (2000) claim that compensatory 
mechanisms of the nondominant hemisphere underlie the symptoms of 
agrammatic production, at least in chronic agrammatism.4 More specifically, 
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Springer et al. (2000) take the bilaterally represented protolanguage as a basis for 
explaining agrammatic symptoms. Protolanguage basically consists of 
sequencing content words. Grammatical morphemes are often lacking, as can be 
observed in prototypical pidgin grammar (for an advanced discussion, see 
Winford, 2006). Springer et al. claim that the capacities of protolanguage are 
operative in both hemispheres during the first years of language acquisition. If 
adult target language sets in, language lateralisation occurs. As a result, 
protolanguage capacities of the right hemisphere become inhibited by the left 
hemisphere language function.5 Although the protolanguage capacities of the 
right hemisphere become inhibited with language lateralisation, they remain 
available. Springer et al. further claim that brain damage causes the process of 
left hemispheric inhibition to become degraded. As a result, protolanguage 
mechanisms of the right hemisphere may become operative again in chronic 
agrammatism, which is typically after a year post-onset. According to Springer et 
al., this occurs late during the course of aphasia as large left hemisphere damage 
may inhibit the activation and development of right hemisphere functions as long 
as 12 months post-onset (i.e. diaschisis effect). Stated differently, the 
protolanguage capacities of the right hemisphere become disinhibited in the 
chronic phase.  
In arguing against the disinhibited protolanguage claim of Springer et al., 
Kolk (2002) raises two issues. First of all, Kolk points out that ellipses are present 
not only in the speech of chronic agrammatics but also in the speech of healthy 
adults. The fact that healthy adults also produce ellipses from time to time 
empirically refutes Springer et al.’s claim that ellipses, which result from right 
hemisphere functions, are inhibited by the left hemisphere.  
Moreover, Kolk claims that Springer et al.’s disinhibited protolanguage 
hypothesis cannot account for treatment effects. That is, even if their hypothesis 
could account for the occurrence of spontaneous recovery, it cannot account for 
guided recovery. Treatment, especially if it aims at restoration, will strengthen the 
language functions of the left hemisphere rather than diminish it. Because left 
hemisphere processes normally inhibit right hemispheric processing, restoration 
therapy should inhibit rather than facilitate protolanguage mechanisms of the right 
hemisphere. In contrast to Springer et al., Kolk argues that the compensation 
mechanism underlying the production of ellipses rely on normal language 
production processes of the dominant hemisphere. As has been extensively 
discussed in the preceding chapter, compensation at the conceptual level of 
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language production leads to simplified messages, and consequently to the 
production of elliptical utterances.  
4.3.3. Pros and cons of compensation  
The motivation for teaching agrammatic speakers to overuse a compensatory 
elliptical style is to allow them to circumvent the linguistic processing difficulty in 
order to improve functional communication. Although this kind of preventive 
adaptation might be the best solution to the underlying language impairment in 
the chronic phase, compensation therapy has some serious pitfalls. 
Compensation asks for new speech behaviour and might, for several reasons, 
seriously challenge stroke patients. These reasons relate to cognitive and socio-
emotional factors. This section will discuss these two possible downsides of the 
REST approach in turn.  
A cognitive factor has to do with goal setting. It has already been 
discussed in the preceding chapter that goal setting is an important cognitive 
control process. Goals are sources of attention that bias the activation levels of 
potential responses toward higher activation levels, which increases the chance 
of selecting this particular response. The mechanism of goal setting is relevant in 
language production as well. Before constructing an utterance, speakers are in 
control of message formulation (Levelt, 1989). At the conceptual level, speakers 
set several goals, for example, to give an answer right to the point (instead of 
elaborating on the topic) or to convey the message in a formal style (instead of 
being informal in talking to others). In addition, there is the goal of choosing the 
communication modality, which means selecting a verbal or a nonverbal modality. 
Relevant for the discussion here is that there is also a goal with regard to the 
degree of elaboration. This holds for any speaker: for speakers who are not 
aphasic and probably even more so for those with sentence production problems. 
In order to overuse ellipses, an agrammatic speaker must explicitly set the goal to 
simplify the message. The rationale of this compensatory mechanism has been 
extensively discussed in the preceding chapter; however, it has not yet been 
discussed that the adaptation mechanism itself requires executive control. Stated 
differently, goal setting, and therefore the choice for a particular style of speech, is 
considered an executive function.  
Executive functions are typically defined as cognitive processes that 
regulate and control underlying cognitive processing and include subfunctions 
such as selectively attending to appropriate stimuli and inhibiting distracting ones, 
switching between cognitive sets, coordinating the performance of multiple tasks, 
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and updating and monitoring incoming information. Executive functions are 
usually involved in complex and novel activities in which organising, planning, 
sequencing, and monitoring behaviour in a flexible manner are required (Purdy, 
2002). This cognitive control mechanism is assumed to support conflict resolution 
not only in biasing the activation levels of responses among multiple compatible 
options but also in overriding automatic processes. Therefore, cognitive control is 
necessary to apply new, compensatory speech behaviour.  
Novick, Trueswell, and Thompson-Schill (2005) claim that the left 
prefrontal cortex, and especially the left inferior frontal gyrus (LIFG), plays a role 
in implementing cognitive control processes when linguistic representations are in 
conflict. It is important to note that, although the phrases frontal lobe and 
executive function are often used interchangeably, they are not conceptually 
identical. Not all frontal lobe patients demonstrate impaired performance in 
executive tasks. In addition, patients who have lesions outside the frontal lobes 
may demonstrate severe impairments in executive tasks as well (e.g. Andrés, 
2003; Miyake et al., 2000). The mechanism of executive function is labelled 
differently in cognitive models. In Baddeley’s model (e.g. Baddeley, 1996), for 
example, it is labelled the central executive, whereas Norman and Shallice (1986) 
call it the Supervisory Attentional System (SAS). 
In the literature on aphasia, a frequently used phrase is cognitive 
flexibility, which refers to “the ability to shift cognitive set, thought, or attention to 
perceive, process or respond to situations in different ways” (Rende, 2000, p. 21). 
Cognitive flexibility can be divided into reactive flexibility and spontaneous 
flexibility. The former refers to a behaviour change in response to the situation; 
the latter signifies the ability to consider alternatives, formulate ideas, and to be 
able to adapt to plans according to the situation at hand (Rende, 2000, see also 
Miyake et al., 2000).  
Spontaneous flexibility and goal setting may be closely connected 
because both relate to a speaker’s ability to override a prepotent or habitual 
response tendency. In chronic agrammatism, it is the overuse of ellipses that can 
be regarded as a compensatory style of speech. Though ellipses result from 
normal language production routines, it is a procedure that is rarely used. In order 
to overuse ellipses, an explicit goal must be set. That is, in order to compensate, 
agrammatic speakers must be able to overrule the habitual or prepotent response 
tendency to produce a sentence and to give preference to the required 
responses, being ellipses. Chapey, Rigrodsky, and Morrison (1977) suggested 
that it is spontaneous flexibility that may be impaired in some individuals with 
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aphasia. This section therefore focuses on spontaneous flexibility, being strategy 
usage, in relation to the ability to overuse ellipses.  
Burgess and Shallice (1996), for example, argue that patients with frontal 
lobe lesions perform poorly on tasks that require verbal initiation and inhibition, 
because of failure to use the appropriate strategies. In their study, 91 participants 
with cerebral lesions were presented with 30 sentences of the Hayling Sentence 
Completion Test (Bloom & Fischler, 1980). In the first test condition (i.e. response 
initiation) participants were instructed to complete sentences, in which the last 
word had been omitted, with a word that made sense in the context. In the second 
condition (i.e. response suppression), their task was to produce an unrelated 
word to the sentence. In comparison to patients with nonfrontal lesions (n = 27), it 
took patients with frontal lesions (n = 64) longer to produce context-related words 
in the first condition. In addition, they produced more words that were related to 
the sentence in the second condition. It is interesting to note that in comparison to 
control subjects (n = 20), patients with anterior lesions demonstrated less 
strategic behaviour in the second condition. Among the numerous possible 
heuristics that control subjects used were (a) to pick the name of objects from the 
surrounding and (b) to generate a semantic category. The group with anterior 
lesions, on the other hand, showed no evidence of strategy use. According to the 
authors, this finding raises the possibility that their poor performance on the 
Hayling test was caused by “… [an] inability to acquire or realize an appropriate 
strategy and not merely due to a deficit in response suppression abilities” 
(Burgess & Shallice, 1996, p. 271). However, strategy use and inhibition may 
amount to the same thing. Both can be interpreted as one of the mechanisms 
underlying cognitive flexibility, which select the task-relevant response.  
Several studies that sought to analyse the role of executive function in 
treatment outcome, suggest that a relation exists between executive function and 
compensatory speech behaviour. Purdy, Duffy, and Coelho (1994), for example, 
examined the ability to acquire and use trained symbols on a functional 
communication task in 15 adults with nonfluent aphasia. The participants were 
taught to convey common concepts in three modalities (i.e. speaking, gesturing, 
and using a communication board). This provided subjects with more than one 
option for communication. Although the participants were able to convey the 
concepts in at least two of the three modes, they did not switch to other modalities 
following failures to verbally express their message.  
In a similar study, Purdy and Koch (2006) deduced a cognitive flexibility 
score from the Communicative Abilities in Daily Living (CADL; Holland, 1980). 
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That is, they scored which communication modality the aphasic participant used 
to successfully convey the message (e.g. speaking, gesturing, pointing, or 
writing). Moreover, if a specific communication modality was unsuccessfully used, 
it was recorded whether the aphasic participant could make a successful modality 
switch. The cognitive flexibility score was obtained by calculating the ratio of the 
total number of successful switches to the number of opportunities to switch. The 
validity of this cognitive flexibility score was supported by a correlation with the 
Wisconsin Card Sorting Test (WCST; Grant & Berg, 1948). The results of a 
regression analysis suggested a significant relation between the cognitive 
flexibility score and strategy usage on a functional communication task. The 
relationship remained significant when the overall severity of aphasia was taken 
into account. These results were taken to confirm the hypothesis that cognitive 
flexibility is a stronger predictor of strategy usage than severity of aphasia. 
In summary, a first possible downside of the REST approach relates to 
executive control. That is, the new compensatory behaviour does not (yet) 
depend on automatic processing. The new compensatory style, the overuse of 
ellipses, is under executive control and consequently requires additional attention. 
Therefore, it may interfere with ongoing behaviour, as aphasic adults have been 
frequently reported to have attention impairments (e.g. McNeil, Odell, & Tseng, 
1991; Murray, 1999). That is, since processing capacity is limited, the new 
strategy might be applied at the expense of other cognitive processes, both 
linguistic and nonlinguistic. For example, attentional resources must suffice to 
apply the new behaviour in daily dual tasks, such as being engaged in 
conversation, while doing the dishes, or while being distracted by background 
noise. It is to be expected that this attentional cost will decrease with practice. 
Then, the new elliptical speech strategy will require less attentional control. 
However, it will probably never reach the level of automaticity of the premorbid 
language production routine, which is the accurate and rapid production of 
sentences.  
Next to the cognitive factors mentioned, socio-emotional factors could 
make the compensatory behaviour a challenge for the agrammatic speaker. First 
of all, the compensatory style of speech is a less common style and may sound 
childish to the patient or his relatives. In addition, in overusing ellipses 
agrammatic speakers may feel they lost their aphasic distinctiveness. Instead of 
being recognized as an aphasic speaker whose sentences are produced slowly, 
with effort, and sometimes incorrectly, the same speaker may be labelled as 
being incompetent. That is, in overusing ellipses the agrammatic speaker may 
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sound as a second-language learner. The REST approach could therefore meet 
with resistance, not only by agrammatic speakers but also by their relatives 
(Springer, Huber, Schlenck, & Schlenck, 2000). Furthermore, by applying the 
compensatory behaviour the aphasic implicitly admits to not being able to recover 
(for a retrospection of an agrammatic speaker, see Van der Horst & Boenders, 
1984). Therefore, agrammatic speakers may not be willing to apply the new 
compensatory behaviour.  
In conclusion, if agrammatic speakers do not opt for elliptical style, there 
could be two reasons. Firstly, there could be a deficit in executive control, which 
prevents them from suppressing the tendency to speak in complete sentences, 
even if they are incapable of actually producing complete sentences. Secondly, 
agrammatic speakers may not choose this option because it is less rewarding, 
given the fact it has a childish or incompetent impact.  
4.3.4. Effectiveness of Reduced Syntax Therapy  
As the preceding section discussed, overusing elliptical style may be the best 
adaptation to the underlying language impairment in the chronic phase. 
Nevertheless, it has some serious pitfalls. This raises the question whether the 
benefits of overusing ellipses outweigh the difficulties. Stated differently, the 
question is whether it is valid to assume that elliptical style increases functional 
communication. Springer, Huber, Schlenck, and Schlenck (2000) tested this 
assumption; however, as will be discussed later, they did only in part. That is, 
they tested whether or not Reduced Syntax Therapy (REST) improves the 
spontaneous formulation of messages; however, they did not include tests to 
measure the function communication skills of their agrammatic participants.  
More specifically, Springer et al. (2000) conducted a therapy study in 
which 11 German-speaking aphasic patients with severe, chronic agrammatism 
participated. Six of them were male and 5 were female. Their average age was 46 
years (range: 31-73). All participants had suffered extensive left perisylvian 
infarcts. Based on the Aachen Aphasia Test (AAT; Huber, Poeck, & Willmes, 
1985), 8 participants were classified as Broca’s aphasics, two as global aphasics, 
and one was nonclassifiable. In spontaneous speech, all participants produced 
utterances of one or sometimes two words. In all participants, the syntactic 
structure of their spontaneous speech was therefore rated as 1 on the 6-point 
scale of this AAT subtest. Regarding the other subtests of the AAT, the 
participants demonstrated heterogeneous scoring profiles (for details on the 
scoring profiles, see Schlenck, Schlenck, & Springer, 1995). The average time 
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post-onset was 40 months (range: 11-132), which indicates that all participants, 
except for one, were clearly beyond spontaneous recovery. Before proceeding 
into REST therapy, all participants had received extensive treatment aiming at 
restoration. That is, morphologically fully spelled-out sentences had been 
practised in therapy. According to the authors, restoration treatment had resulted 
in improved scores on the AAT in all participants; however, in none of the 
participants generalization to spontaneous speech had been observed.   
In the study of Springer et al., each participant (N = 11) received 30 
therapy sessions according to the principles of Reduced Syntax Therapy in total. 
Each therapy session lasted an hour. Springer et al. do not specify the exact 
intensity of their treatment programme. Probably, the intensity may have differed 
for each individual participant as 5 of them came as outpatients three times a 
week over a period of 12 weeks (pre- and postmeasurements included). The 
other 6 participants were hospitalized in specialized aphasia wards at two 
different institutions.  
To determine the effect of REST therapy on the participants’ speech 
output, Springer et al. analyzed the spontaneous speech of each participant 
before and after the period of treatment (i.e. pre- and postmeasurements 
respectively). Spontaneous speech was elicited by means of the semi-standard 
interview of the Aachen Aphasia Test (AAT; Huber, Poeck, & Willmes, 1985). All 
interviews were audiotaped and orthographically transcribed and segmented into 
utterances, based on the criteria of Huber et al. (1985). All utterances containing 
automatized and stereotypical elements were excluded from analysis. The 
narrative core remaining after the exclusion of these elements served as a basis 
for further analysis, which consisted of determining several morpho-syntactic 
variables (for a detailed description, see also Schlenck, Schlenck, & Springer, 
1995). 
The first morpho-syntactic variable that Springer et al. investigated was 
the length of the utterances produced. More specifically, they compared the pre- 
and posttreatment percentages of utterances with more than one constituent.6
Their results revealed that 9 out of the 11 German participants produced 
significantly more utterances consisting of more than one constituent after 
treatment, in comparison to the pretreatment assessment. 
As REST therapy focuses on the production of verbs, Springer et al. also 
hypothesized that that their relative occurrence should increase after REST 
therapy. Indeed, 5 out of their 9 German agrammatic participants, whose 
utterance lengths significantly increased, produced significantly more verbs as 
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well. However, these data may be confounded because the authors, in reporting 
these data, collapsed over infinite and finite verbs. That is, both finite and 
nonfinite verbs were included in counting the number of utterances with a verb, 
whereas REST therapy should only increase the production of nonfinite verbs. 
Inspection of the individual data suggests that in 2 out of these 5 participants (i.e. 
patient number 1 and 6), the increase in the percentage of utterances with a verb, 
in line with the goals of REST, may indeed be caused by an increase in the 
number of nonfinite verbs.7 Contradicting their hypothesis, however, in 1 out of 
these 5 participants (i.e. patient number 7 in Springer et al. (2000), Table 5, p. 
300) this increase in the percentage of utterances with a verb seemed to be 
brought about by an increase in the number of finite verbs.8  
The third outcome measure calculated by Springer et al. was the relative 
change in the distribution of open and closed class elements. Nouns, adjectives, 
and main verbs were included in the word count of open class elements. On the 
other hand, determiners, prepositions, pronouns, and conjunctions were counted 
to establish the relative number of closed class elements. As Springer et al. claim 
“… chronic agrammatism results from complete loss of morpho-syntactic 
knowledge…” (Springer, Huber, Schlenck, & Schlenck, 2000, p. 298), they did not 
expect REST therapy to increase the number of function words and inflectional 
endings. Contradicting their expectations, however, 4 out of the 9 participants, 
whose utterance length had significantly increased, showed a significant increase 
in the percentage of closed class words.  
Lastly, Springer et al. investigated whether REST therapy changed the 
distribution of unspecified (i.e. N) and specified nouns (i.e. [Det] (Adj.] N). Though 
they claimed that specified nouns were not explicitly trained in the REST 
approach, their results indicated that 3 out of the 9 German participants, whose 
utterance lengths significantly increased after proceeding into REST therapy, 
produced significantly more specified nouns as well.  
In 4 out of the 9 participants who achieved significant increase in the length of 
utterances after REST, the spontaneous speech analysis was repeated after 10 
to 18 months. These follow-up data indicated that in 3 out of these 4 participants 
the improvement had remained stable. It is interesting to note that patient number 
7, who had shown a significant increase in the number of finite verbs after REST 
therapy, showed a significant decrease in utterance length in the follow-up 
measurement. Although he did not revert to premeasurement values, in the 
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follow-up measurements, utterances that consisted of one constituent re-
appeared in his speech.  
In summary, in the study of Springer, Huber, Schlenck, and Schlenck 
(2000), 9 out of the 11 chronic agrammatic speakers significantly increased the 
length of their utterances after proceeding into REST therapy. In 4 of them, the 
number of morpho-syntactic elements also increased. As was discussed above, it 
remains unclear whether the increase in both parameters is restricted to the 
ellipses, in line with the predictions of the REST approach. Since not only the 
number of nonfinite verbs, but also the number of finite verbs increased in one 
participant, it seems likely that the number of (attempts to produce) sentences 
may have increased as well. That is, the authors seem to have computed these 
parameters over both sentences and ellipses, whereas REST therapy should only 
increase the length of ellipses. 
More importantly, even if it is largely due to the production of ellipses that 
these linguistic parameters increased, the observed generalization effects are not 
sufficient to prove treatment effectiveness (Blomert, 1990). As the ultimate goal of 
the REST approach is to improve the spontaneous formulation of messages, 
communicative effectiveness and efficiency should be assessed as well. That is, 
how well and how fast can the listener understand the agrammatic speaker’s 
message? Although Springer et al. suggest improved functional communication to 
be the ultimate goal of REST therapy, they did not include any measurements on 
functional communication in their effect study.   
An indication that REST therapy may indeed improve functional performance in 
chronic agrammatism comes from Van den Berg and Kolk (1996). Their treatment 
approach was – very similar to the REST approach – to improve functional 
communication by changing chronic agrammatic speakers’ speech strategy in the 
direction of preventive adaptation (e.g. Kolk, 1995). By several elicitation tasks, 
such as picture description, answering questions, and story retelling, 2 Dutch-
speaking participants with chronic agrammatism (37 and 49 months post-onset) 
were intensively trained to simplify their utterances in order to improve functional 
communication (for a thorough description of the therapy material, see Van den 
Berg & Kolk, 1994). These 2 participants had been selected because their speech 
was nonfluent; however, they did not optimally use the preventive adaptation yet. 
That is, participant R applied the corrective adaptation strategy for the greater 
part, which indicates that his speech was characterized by many repetitions and 
corrections. The other participant, W, was assumed to compensate preventively.9
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Though participant W simplified sentence complexity by reducing the length of his 
utterances, he rarely gave up finiteness. That is, he produced simple sentences 
for the greater part.  
In the study of Van den Berg and Kolk, the participants (N = 2) were 
stimulated to convey only the essential information. Correctly produced simple 
sentences were not corrected; however, if the production of simple sentences 
failed, the agrammatic speakers were stimulated to produce an ellipsis. Similarly, 
if agrammatic speakers (with difficulty) produced a complex sentence, they were 
encouraged to reduce sentence complexity by conveying the same message in 
several simple sentences. Both participants were trained seven times a week for 
a period of 3 months. Each daily therapy session lasted between 30 minutes and 
2 hours. This high intensity was possible because each participant had a family 
member who served as a co-therapist in the treatment programme and 
administered therapy five times a week. The participants were twice a week 
trained by a speech therapist as well.  
In order to evaluate the effectiveness of the intervention, Van den Berg 
and Kolk calculated several pre- and posttreatment measures. First of all, 
functional performance as measured by the A-scale of the Amsterdam-Nijmegen 
Everyday Language Test (ANELT; Blomert, Koster, & Kean, 1995). The ANELT 
A-scale measures the success of communication. That is, the score is positive if 
an aphasic speaker succeeds in getting her message across, regardless of the 
well-formedness of the utterances used.  
Secondly, the speech elicited with the ANELT was qualitatively analyzed 
along the parameters for describing properties for ellipses (as defined by Kolk & 
Heeschen, 1992). In addition, the authors computed the following parameters: (a) 
number of elliptical utterances, (b) average number of words per utterance, and 
(c) average number of repetitions and/or corrections per utterance. These 
parameters were also determined for the spontaneous speech elicited with the 
Stichting Afasie Nederland test (SAN; Deelman, Liebrand, De Koning-Haanstra, & 
Van den Burg, 1981).  
The results obtained by Van den Berg and Kolk indicated that both 
participants could change their style of speech, for both produced significantly 
more ellipses on the posttreatment measurement of the ANELT, as compared to 
the pretreatment version. Moreover, in producing more ellipses, both participants 
scored significantly higher on the A-scale of the ANELT after treatment. 
Interesting to note is that therapy was most successful for participant R, who 
before proceeding into therapy adapted correctively for the greater part. That is, 
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participant R demonstrated not only the greatest shift in style of speech but also 
the greatest improvement on the A-scale of the ANELT. This suggests that 
functional communication may improve if ellipses are overused. Moreover, it 
suggests that REST-like approaches may better work for agrammatic speakers 
who overuse the corrective adaptation strategy than for those who mainly overuse 
the preventive adaptation strategy.10 
In conclusion, when restoration therapy fails, compensation therapy may have the 
potency to improve functional communication. Both the studies of Springer, 
Huber, Schlenck, and Schlenck (2000) and Van den Berg and Kolk (1996) 
suggest that this line of reasoning is valid. However, as has been discussed 
above, both studies tested this hypothesis only in part.  
Although Springer et al. (2000) suggest that the ultimate goal of REST 
therapy is to improve the spontaneous formulation of messages, they did not 
include any measurements on functional communication in their study. Moreover, 
although the REST approach focuses on ellipses, Springer et al., in computing 
morpho-syntactic parameters, seem to have collapsed over both sentences and 
ellipses. This may have confounded their data. In Van den Berg and Kolk (1996), 
the hypothesis that the overuse of ellipses improves functional communication 
has also been tested in part. Although a measurement on functional 
communication was included in their study, a drawback of their study is that both 
types of preventive adaptation were trained. That is, agrammatic speakers were 
stimulated to produce not only ellipses but also simple sentences.  
To the best of my knowledge, to date, no research has been published 
that provides straightforward evidence for the hypothesis that the overuse of 
ellipses increases functional communication. The study reported in this 
dissertation attempts to test this hypothesis, seeking to avoid the methodological 
problems of the above-mentioned studies. 
Notes 
1. It is interesting to note that competence-based approaches would ascribe this recovery 
effect to the relearning of linguistic knowledge. 
2. As this example shows, the particle is separated from the verb in SVO languages such 
as English. Therefore, an English version of the REST approach would avoid structures in 
which the particle is separated from the verb. 
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3. Please note that this latter adaptation of the REST treatment programme is in line with 
de Roo’s hypothesis (1999) on second-instance subjects. 
4. According to Springer et al. (2000), REST might be effective not only in the chronic 
phase, but also in the sub-acute phase. That is, in the sub-acute phase, the REST 
approach may facilitate the restoration of normal syntactic processing (in the dominant 
hemisphere) as “… proto-language mechanisms of the nondominant hemisphere might be 
a temporary starting condition before the functional recovery of the left hemisphere takes 
place” (p. 285).  
This explanation, however, seems to contradict their claim that protolanguage capacities of 
the nondominant hemisphere become operative only if the inhibitatory effects of the 
dominant hemisphere diminish, which they claim to be at least after 12 months post-onset 
(i.e. in the chronic phase).  
5. Language processing is normally associated with left-sided cerebral lateralisation in 
right-handed individuals. Nevertheless, individual differences in cerebral lateralisation exist. 
6. In their 2000-study, Springer, Huber, Schlenck, and Schlenck do not specify whether 
they used the criterion of well-formedness in counting the number of constituents. 
7. Participant 1 (see Table 5 of Springer, Huber, Schlenck, & Schlenck, 2000, p. 300) 
increased the number of infinite verbs from 11 (16.42%) before proceeding into REST 
therapy to 35 (44.87%) after being treated, which indicates an increase of 28.36%. A 
Fisher’s exact test carried out on the data was significant at the 5% level (one-tailed): p = 
0.000.  
Similarly, participant 6 produced 5 infinite verbs (21.74%) in the pretreatment 
measurements and 45 in the posttreatment measurements (86.54%), which indicates a 
significant increase of 64.80%, p (one-tailed) =0.000. 
8. Participant 7 (see Table 5 of Springer, Huber, Schlenck, & Schlenck, 2000, p. 300) 
produced 4 finite verbs (8.16%) before treatment and 19 (26.76%) after being treated with 
REST therapy, which indicates an increase of 18.60%. A Fisher’s exact test carried out on 
the data was significant at the 5% level (one-tailed): p =0.009.  
In participant 3, neither a significant increase in the number of finite verbs nor a significant 
increase in the number of infinite verbs could account for the increased number of phrases 
with verbs.  
The data of the remaining participant (participant 5, in Springer et al. (2000), Table 5, p. 
300) could not be interpreted because the posttreatment percentage of phrases with verbs 
is either calculated or printed incorrectly. 
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9. It is important to note that Van den Berg and Kolk (1996) did not specify how they 
operationally defined preventive and corrective adaptation.  
10. Van den Berg and Kolk (996) correctly state that the difference in therapy outcome may 
also relate to differences in therapy frequency. That is, participant R was treated more 
frequently than participant W; however, the authors did not provide data on the exact 
number of therapy sessions. 

Functional Outcome of a Dutch Version of the Reduced 
Syntax Therapy 
Chapter 5 
5.1. Introduction 
As has been discussed in the previous chapter, restoration therapy may be 
unsuccessful for agrammatic speakers who are severely impaired and beyond 
spontaneous recovery. If restoration fails, compensation may be the only way to 
(further) improve functional communication. In chronic agrammatism, the overuse 
of elliptical style may offer a solution because the underlying language impairment 
is circumvented, at least for the greater part. As ellipses contain fewer 
grammatical morphemes than their finite counterparts they require less 
grammatical processing. Consequently, they fit the reduced processing capacity 
best. This is the reason why elliptical style is taken to be a better compensatory 
speech strategy than the overuse of simple sentences, which is the other means 
of preventive adaptation. However, nonlinguistic cognitive and social-emotional 
factors may seriously hamper agrammatic speakers in achieving the goal of 
overusing elliptical style. Therefore the question arises as to whether the benefits 
of overusing ellipses outweigh the costs.  
The studies that have sought to address this question (Springer, Huber, 
Schlenck, & Schlenck, 2000; Van den Berg & Kolk, 1996) have not unequivocally 
provided an answer, either due to methodological problems or due to 
investigating this question only in part. In addition, none of the studies 
investigated the nonlinguistic cognitive factors that could influence the ability to 
overuse elliptical style. As has been mentioned in the introduction, this 
dissertation therefore seeks to provide an answer to the question as to whether a 
Dutch version of the Reduced Syntax Therapy (REST) leads, after a period of 
restoration therapy, to the overuse of ellipses and consequently to an increase in 
functional communication in chronic agrammatism.  
5.2. Methods  
The following sections will describe in detail how the present study was 
conducted, by describing the characteristics of the participants, the therapy 
material, the research design, and its procedure.  
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5.2.1. Participants 
In the current study, 12 Dutch-speaking chronic agrammatic speakers 
participated. As Table 5.1 illustrates, there were 7 male and 5 female participants. 
Their average age was 52.10 years (range: 35.8 – 67.2). The participants were all 
native speakers of Dutch and had suffered a single stroke in the left hemisphere. 
The average time post-onset was 4.6 years (range: 0.8 – 15.4), which indicates 
that all participants, except for one (i.e. participant EL), were clearly beyond 
spontaneous recovery (i.e. at least 12 months post-onset). 
Ten out of the 12 participants were recruited from (former) patients of the 
Sint Maartenskliniek, which is a rehabilitation centre in Nijmegen, the 
Netherlands. The other two participants were recruited from former patients of 
another rehabilitation centre in the Netherlands, being Tolbrug in ‘s-
Hertogenbosch. The Human Research Committee approved of this study. All 
participants or appropriate relatives signed informed consent forms. 
Table 5.1. Subject characteristics (N = 12)
Subject Age  
(yrs) a 
Post-onset 
(yrs) b
Syndrome 
AAT 
Syntactic 
structure c Aetiology d Educa-tion e 
GJ f 61.3 3.7 Broca 1  ICVA, LH, tempero-parietal area 2 
EL m 39.10 0.8 Broca 2  HCVA, LH, temporal regions 5 
CP m 36.9 4.4 Nonclassifiable 2  CVA, LH, exact location unknown 4 
AJ m 51.10 2.1 Broca 1  CVA, LH, exact location unknown 5 
ML f 64.11 1.1 Broca 2  ICVA, LH, arteria cerebri media 4 
HK f 66.6 4.0 Broca 2  ICVA, LH, exact location unknown 4 
RK f 35.8 1.11 Broca 1  ICVA, LH, parieto-occipital area 5 
JP m 67.2 5.8 Nonclassifiable 2  ICVA, LH, exact location unknown 4 
PO m 41.11 1.11 Broca 2  ICVA, LH, exact location unknown 6 
AH m 62.8 4.8 Broca 2  HCVA, LH, arteria cerebri media 4 
TW f 54.9 8.5 Broca 1  ICVA, LH, arteria cerebri media 3 
WR m 51.0 15.4 Broca 2  ICVA, LH, arteria cerebri media 5 
Mean 52.10 4.6      
Range 35.8-67.2 0.8-15.4           
Note. All participants (N = 12) were right-handed.  
a, b Years (yrs) refer to the age versus time post-onset during the pretherapy measurements. 
c Syntactic structure of participants’ speech output rated on the 6-point scale of the AAT (see text for 
explanation). 
d
 ICVA = ischemic cerebrovascular accident, HCVA = hemorrhagic cerebrovascular accident.  
e Level of Education according to Verhage (1964).  
Functional Outcome of a Dutch version of REST therapy 
81
Based on the Dutch version of the Aachen Aphasia Test (AAT; Graetz, De Bleser, 
& Willmes, 1992), which was administered during the pretreatment 
measurements, 10 participants were classified as Broca’s aphasics. Two 
participants were nonclassifiable, but fitted the syndrome of Broca’s aphasia 
better than any other major aphasia syndrome. Although all participants (N = 12) 
demonstrated agrammatic speech behaviour, some participants (n = 5) also 
demonstrated other production deficits, such as mild apraxia of speech or mild 
dysarthria. However, the utterances of these 5 participants could be correctly 
interpreted, at least for the greater part (i.e. at least 95% intelligible speech 
output).   
All participants fulfilled the following inclusion criteria: 
(a) Age between 25 and 75 years. 
(b) A (single) unilateral left hemispheric stroke at least 6 months before 
proceeding into REST therapy. 
(c) Restoration therapy had been tried first. That is, before proceeding into 
REST therapy, the agrammatic participant had to be treated (at least 
once a week for a period of 3 months) according to the traditional 
approach aiming for restoration of sentence production.  
(d) The participant should approve the proposed aim, which is promoting the 
overuse of ellipses. 
(e) On the 6-point scale of the subtest Spontaneous Speech of the Dutch 
version of the Aachen Aphasia Test (AAT; Graetz, De Bleser, & Willmes, 
1992), the syntactic structure of the participant’s speech output should be 
rated as 1 (mostly one or two word utterances; almost no inflection forms 
or function words) or 2 (short, simple sentences, which are mostly 
syntactically incomplete; frequent absence of function words and inflected 
forms).  
(f) To prevent verb retrieval problems from interfering with the REST 
programme, the participant had to retrieve at least 20 out of the 40 verbs 
on the naming actions test, which is a subtest of the Dutch Werkwoorden- 
en Zinnentest (WEZT; Bastiaanse, Maas, & Rispens, 2000).1   
(g) The patient’s participation should not cause physical problems. 
Exclusion criteria were:  
(a) Severe apraxia of speech or severe dysarthria (criterion: more than 5%
unintelligible speech output). 
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(b) Severe behavioural disorders, such as verbal, sexual, or aggressive 
disinhibition. 
(c) Severe loss of initiative.  
Corrective and preventive adaptation 
As has been discussed in the preceding chapter, the study of Van den Berg and 
Kolk (1996) suggests that the REST approach may yield better results for chronic 
agrammatic speakers who compensate for the reduced language processing 
capacity by means of corrective adaptation (i.e. corrective speakers) than for 
those agrammatic speakers who already use elliptical style, at least for the 
greater part (i.e. preventive speakers).2 However, the latter are nevertheless 
included in the present study. This was done for several reasons.  
First of all, I wanted to evaluate treatment outcome for a more or less 
representative sample of the clinical population of chronic Broca’s aphasics. As 
has been extensively discussed before, both corrective and preventive adaptation 
can be observed in chronic Broca’s aphasics.  
Secondly, REST therapy may help agrammatic speakers who already 
employ ellipses to some extent to do so more efficiently. That is, REST may 
facilitate these inefficient users of elliptical style to automatize the production of 
ellipses. Gaining some automaticity in producing ellipses is helpful, as elliptical 
frames will be retrieved more rapidly. As a first consequence, ellipses will be 
produced more fluently. In addition, as retrieval rate is increased, it may enable 
the agrammatic speakers to process a greater part of the elliptical frame 
simultaneously, which consequently may allow them to increase the length or 
complexity of the ellipses produced (cf. Springer, Huber, Schlenck, & Schlenck, 
2000). Agrammatic speakers then provide the listener with more information at 
once, which thereupon, may lead them to formulate their messages less 
ambiguously.  
If REST therapy proves to be more effective for corrective than preventive 
speakers, this should become noticeable in the outcome measures. In teaching 
agrammatic speakers to overuse elliptical style, two outcome measures are of 
importance: an increase in the total number of ellipses produced and their length. 
As corrective speakers do not produce many ellipses yet, they may improve on 
both outcome measures. Preventive speakers, on the other hand, already 
overuse elliptical style, at least to some extent. Therefore, preventive speakers 
are not likely to show a considerable increase in the percentage of ellipses 
produced. Instead, they will merely increase the length of the ellipses produced.  
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Style of speech continuum 
In order to test the hypothesis that REST therapy yields the largest effects in 
corrective speakers, individual speakers had to be labelled according to the form 
of adaptation they - at least for the greater part - used before proceeding into 
REST therapy. Though many researchers (e.g. Hesketh & Bishop, 1996; Kolk, 
1995; Kolk, Van Grunsven, & Keyser, 1984; Van den Berg & Kolk, 1996) 
differentiated between these types of adaptation in theory, no clear-cut 
parameters have been published to do so in clinical practice. This may be due to 
the fact that style of speech is not all-or-none. As has extensively been discussed 
in chapter 2, variability is an inherent characteristic of agrammatic production.  
In the current study, it was therefore decided to construct a continuum 
instead of splitting the participants into two separate groups. That is, the 
participants (N = 12) were ranked according to the extent in which they – before 
proceeding into REST therapy - used corrective adaptation in reaction to temporal 
problems in constructing syntactic frames. Corrective adaptation was 
operationally defined as the percentage of nonfluent and ill-formed utterances (i.e. 
sentences and ellipses). Since at least some aspects of covert reactive 
mechanisms relate to syntactic planning as such, the percentage nonfluency was 
pooled over both sentences and ellipses. Incorrectly produced utterances were 
also included in the ranking because ill-formed utterances also result from 
inefficient language production. Whether it is in the production of sentences or 
ellipses, incorrectness results from producing utterances that are too complex to 
handle within the reduced processing capacity (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984). Therefore, the pretherapy 
percentage of both nonfluent and incorrect utterances, which was collapsed 
across sentences and ellipses, was taken to indicate the amount of corrective 
adaptation. As has been discussed in chapter 2, elliptical style is typically more 
often observed in free conversation than in constrained production tasks. Given 
the fact that the semi-standard interview of the Aachen Aphasia Test (AAT; 
Graetz, De Bleser, & Willmes, 1992) is closest to spontaneous speech, the 
ranking was based on utterances that were produced in the AAT during the 
pretherapy measurements. 
In order to construct such a continuum, ellipses and sentences had to be 
differentiated. In the current study, each utterance of the narrative core was 
classified as either an ellipsis or a sentence, based on the criterion of finiteness. 
In line with Hofstede (1992), an utterance was labelled elliptical when finiteness 
was omitted. Finiteness could be omitted either by omitting verb inflection 
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altogether or by producing a nonfinite verb (i.e. infinitive or past participle). If, on 
the other hand, a finite verb in second (or first) sentence position was present, the 
utterance was labelled sentential. Whenever this criterion of finiteness omission
could not unambiguously differentiate between ellipses and sentences (as for 
example in kinderen spelen [‘children playing’]) that utterance was labelled 
sentential. 
In addition, for each ellipsis and sentence, it had to be indicated whether it 
was: (a) grammatically well-formed (i.e. correct) and fluently produced, (b) correct 
but nonfluently produced, or (c) incorrect, either fluently or nonfluently produce 
(cf. Table 5.2).
Table 5.2. Sub-classifications used in scoring the agrammatic speakers’ utterances 
Category Example (English translation) 
Ellipses 
Correct, fluent Man appel eten (Man eating apple) 
Correct, nonfluent Man eh ... appel eten (Man uh .... eating apple) 
Incorrect *Man eten appel (*Man apple eating) 
Sentences 
Correct, fluent De man eet een appel (The man is eating an apple) 
Correct, nonfluent The man e... eh ... eet een appel (The man i... uh ... is eating an apple) 
Incorrect *De man eet appel (*The man is eating ... apple) 
The properties of normal ellipses in Dutch (as defined by Kolk & Heeschen; 1992, 
see also Kolk, 2006) were used as a criterion for elliptical well-formedness. In the 
preceding chapter, it has been discussed that Broca’s aphasics typically produce 
more covert than overt repairs. However, it is difficult to establish unambiguously 
whether nonfluency in agrammatic production reflects syntactic compensatory 
behaviour or may be indicative of other linguistic difficulties. Silent pauses and 
filled pauses, which Schlenck, Huber, and Willmes (1987) labelled prepairs, may 
indicate lexical retrieval problems rather than the detection of temporal problems 
in constructing syntactic frames (Oomen, Postma, & Kolk; 2001; Postma, 2000). 
In order to exercise some restraint in interpreting the nonfluent symptoms, not 
only utterances that contained one or more nonword fillers but also utterances 
containing repetitions or corrections of sounds, syllables, words, constituents, and 
sentences were labelled nonfluent.  
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Table 5.3. Percentage of nonfluent and incorrect utterances produced in the pretherapy 
AAT used for constructing the style of speech continuum
As Table 5.3 illustrates, GJ may be positioned on the corrective end of the style of 
speech continuum as she produced the highest percentage (i.e. 95.24%) of 
nonfluent and incorrect utterances before proceeding into REST therapy. The 
next most nonfluent and incorrect utterances (i.e. 90.33%) were produced by EL, 
and so on. Because WR used corrective adaptation least of all (i.e. 38.97% of his 
utterances were either nonfluent or incorrect), he is positioned at the other end – 
the preventive one - of the continuum. Accordingly, it is hypothesized that the 
effect of REST can be predicted along this continuum. That is, REST should be 
most effective for GJ, next most effective for EL, and so on. It is expected that 
REST is least effective for WR. 
5.2.2. Treatment programme: Dutch version of REST therapy 
In the present study, a Dutch version of the Reduced Syntax Therapy (REST, 
Ruiter, Kolk, & Holtus, 2003) was used.3 The Dutch version was prepared along 
the lines of the original German programme of Schlenck, Schlenck, and Springer 
(1995). The elliptical structures of the Dutch version were similar to those of the 
German version; however, the original German programme was not literally 
translated into Dutch. Instead, new training items were constructed.  
  Sentences (in %)  Ellipses (in %)  
Subject Correct, fluent 
Correct, 
nonfluent Incorrect  
Correct, 
fluent 
Correct, 
nonfluent Incorrect
Total nonfluent 
and incorrect 
(in %) 
GJ 0.00  42.86  23.81  4.76 28.57 0.00 95.24 
EL 6.45  32.26  38.71  3.23 16.13 3.23 90.33 
CP 5.26  34.21  23.68  7.89 23.68 5.26 86.83 
AJ 0.00  0.00  0.00  15.00 78.75 6.25 85.00 
ML 2.70  0.00  5.41  13.51 70.27 8.11 83.79 
HK 10.81  48.65  24.32  13.51 2.70 0.00 75.67 
RK 3.33  0.00  6.67  23.33 63.33 3.33 73.33 
JP 1.61  4.84  29.03  25.81 32.26 6.45 72.58 
PO 0.00  14.63  12.20  29.27 41.46 2.44 70.73 
AH 4.26  6.38  19.15  25.53 40.43 4.26 70.22 
TW 3.13  0.00  3.13  53.13 37.50 3.13 43.76 
WR 5.08  0.00  8.47 55.93 25.42 5.08 38.97 
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Table 5.4. Therapy levels of the Dutch Reduced Syntax Therapy (REST)
Therapy Level Dutch  English translation 
Isolated predicates 
1 V (Infinitive / past participle) 
 Theme: DOEN (GEDAAN) DOING (DONE) 
 Examples: Eten (gegeten) Eating (eaten) 
  No items: 80 Lezen (gelezen)  Reading (read) 
2 Object (NP / PP) + V 
 Theme: WAT - DOEN (GEDAAN) DOING (DONE) - WHAT 
 Examples: Koffie drinken Drinking coffee 
  No items: 80 Op bus wachten  Waiting for bus 
3 Adjunct (AdvP / PP) + V 
 Theme: WAAR / WANNEER - DOEN  DOING (DONE) - WHERE  
  (GEDAAN)  / WHEN 
 Examples: Morgen winkelen Shopping tomorrow 
  No items: 25 In zee zwemmen  Swimming in sea 
4 Adjunct + object + V 
 Theme: WAAR / WANNEER - WAT  DOING (DONE) - WHAT  
  DOEN (GEDAAN) WHERE / WHEN 
 Examples: In auto koffie drinken Drinking coffee in car 
  No items: 40 Gisteren kleren gekocht  Bought cloths yesterday 
Subject + predicate connections 
5 Subject + nonverbal predicate (NP / AP / PP) 
 Theme: WIE – WAT / WAAR WHO – WHAT / WHERE 
 Examples: Man boos Man angry 
  Tim broer Tim brother 
  No items: 60 Sam op school  Sam at school 
6 Subject + V 
 Theme: WIE - DOEN (GEDAAN) WHO - DOING (DONE) 
 Examples: Man slapen Man sleeping 
  No items: 40 Meisje gehuild  Girl cried 
7 Subject + object + V 
 Theme: WIE - WAT - DOEN WHO - DOING (DONE) -  
  (GEDAAN) WHAT 
 Examples: Man haar wassen Man washing hair 
 No items: 40 Meisje brood snijden Girl cutting bread 
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Table 5.4. (continued) 
Therapy Level Dutch  English translation 
Subject + predicate connections 
8 Adjunct (AdvP / PP) + subject + V 
 Theme: HOE / WAAR / WANNEER -  WHO - DOING (DONE) -  
  WIE - DOEN (GEDAAN) HOW / WHERE / WHEN 
 Examples: Lisa op stoep fietsen Lisa cycling on sidewalk 
  No items: 40 Sam in Zweden kanoën   Sam canoeing in Sweden 
9 Subject + indirect object+ direct object + V 
 Theme: WIE - WIE - WAT - DOEN  WHO - DOING (DONE) - 
  (GEDAAN) WHAT - TO WHOM 
 Examples: Jongen man koekje geven Boy giving cookie to man 
  No items: 60 Lisa Sam brief geschreven  Lisa written letter to Sam 
10 Adjunct (AdvP / PP) + subject + object + V 
 Theme: HOE / WAAR / WANNEER -  WHO - DOING (DONE) - WHAT 
  WIE - WAT - DOEN (GEDAAN) HOW / WHERE / WHEN 
 Examples: Gisteren Lisa huis verkocht Lisa sold house yesterday 
 No items: 60 Lisa 's nachts taart bakken Lisa baking cake at night 
Total number of training items: 525 
Note. NP = Noun Phrase; PP = Prepositional Phrase; AP = Adjectival Phrase; AdvP = Adverbial 
Phrase 
Adapted version of REST therapy 
Changes to the original REST version were made by subdividing the five therapy 
levels of the German version into ten levels for the Dutch version. This 
subdivision allowed a more gradual increase in the complexity of the ellipses 
trained as well as the addition of two therapy levels (i.e. therapy levels 1 and 6). 
To enhance verb retrieval performance (i.e. to reduce capacity load for 
lexical selection), the Dutch version contained an introduction level in which 
nonfinite verbs were trained in isolation (see therapy level 1, in Table 5.4). Verb 
retrieval has to be relatively intact in order to successfully conduct the treatment 
programme because all therapy levels, except for level 5, contain verbal isolated 
predicates and verbal subject-predicate connections.  
In therapy level 6 of the Dutch REST programme, subject-predicate 
connections consisting of a subject and an intransitive or a pseudo-transitive 
nonfinite verb (e.g. man slapen, ‘man sleeping’) were explicitly trained before 
proceeding into more complex subject-predicate connections. This therapy level 
Chapter 5 
88
has a bridging function between the preceding isolated predicates and the 
following subject-predicate connections, as it teaches agrammatic speakers to 
repress the impulse to inflect the verb. 
The training materials and methods that were used in the Dutch REST 
version were similar to those used in the original German version.4 Pictorial 
material was selected from the Photo Series of Everyday Life Activities (ELA; 
Stark, 1992).  
For practical reasons, the training programme was computerized. The 
computer screen displayed the ELA-photo, though only in those therapy levels in 
which pictorial material was used to elicit ellipses. The syntactic constituency of 
the ellipsis to be produced was always visualized on the computer screen. Each 
constituent (e.g. NP, PP, and V) was depicted by a different visual symbol (a 
circle, a square, etc.). Together with these graphic cues, the structure of the 
ellipsis to be produced was also modelled by written cues, which are denoted with 
theme in Table 5.4. 
Pilot study 
In order to test whether the therapy items that were selected for the Dutch version 
could be unambiguously interpreted, a pilot study was conducted with 5 
agrammatic participants, who were all in the sub-acute phase (i.e. at the most 6 
months post-onset). This pilot study allowed revision of ambiguous therapy items 
and testing of the treatment protocol. The pilot study gave cause to a change in 
the design. That is, the pilot results indicated that the treatment protocol did not 
sufficiently stimulate participants to generalize elliptical style to spontaneous 
speech. Although the 5 agrammatic participants could successfully complete al 
least some levels of the REST programme in therapy, they failed to apply the 
trained elliptical structures in free conversation. Therefore, a withdrawal 
component (to be described below) was added to the treatment protocol.   
Treatment protocol 
In the proper study, each agrammatic participant (N = 12) was individually treated 
four times a week; each therapy session lasted one hour. The Dutch REST 
treatment programme lasted maximally 16 weeks. That is, the treatment ended 
after 16 weeks, regardless. Whenever a participant successfully completed the 
complete treatment programme (i.e. all 10 therapy levels) before the 16 weeks of 
therapy had expired, the treatment also ended.   
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The treatment programme was conducted by the author and was carried out 
according to a treatment protocol. This protocol held literal instructions, criteria for 
starting a next therapy level, standardized cueing strategies for content word 
retrieval, and procedures for giving feedback. The protocol, for example, stated 
that whenever a participant produced a more complex ellipsis than the structure 
trained at a particular level this was not discouraged, though on the explicit 
understanding that the ellipsis was both grammatically well-formed and fitted the 
context. In describing a picture of a man eating an apple at therapy level 2, for 
example, a participant could produce man appel eten (‘man eating apple’) instead 
of just appel eten (‘eating apple’). Though level 2 trains NP + V constructions 
only, the more complex ellipsis was not discouraged for it was both grammatically 
well-formed and fitted the context. 
In line with Springer, Huber, Schlenck, and Schlenck (2000) the (correct) 
production of determiners was not encouraged in the present study; however, in 
therapy, it was made no condition that they should be omitted. In addition, 
prepositions could be omitted to adapt the REST programme to meet individual 
needs. Whenever participants encountered word-finding difficulties, the therapist 
encouraged the participant to use a self-cueing strategy, such as making gestures 
or giving a circumlocution. Whenever necessary, the therapist facilitated the 
initiating of these strategies. If the agrammatic speaker did not succeed in 
retrieving the target word herself, the word was given. Sentence completing was 
never used for cueing as it may have provided the participant with syntactic 
information. As mentioned before, the procedure for handling word-finding 
difficulties was written down in a treatment protocol. 
Training procedure 
Each therapy level was practised until the participant could produce an ellipsis on 
at least 90% of the training items without the therapist’s help. Grammaticality was 
used as a criterion. That is, the ellipsis produced had to fulfil the properties of 
normal ellipses (as defined by Kolk & Heeschen, 1992, see also Kolk, 2006).  
Transfer of elliptical style was stimulated in several ways. Firstly, by 
discussing personal topics during the last five minutes of a therapy session, 
transfer of the compensatory style of speech to free conversation was stimulated. 
During these informal conversations, participants were encouraged to overuse 
elliptical style. They were provided with feedback about the number of ellipses 
produced as well as their well-formedness. 
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Transfer was also stimulated by means of a withdrawal component. The essence 
of this withdrawal component, depicted in Figure 5.1, is that therapy was 
withdrawn for a week whenever two successive therapy levels were completed 
successfully. As stated before, each level was trained until the participant could 
independently produce an ellipsis on at least 90% of the trained items. Each time 
two successive therapy levels had been trained successfully an intervening test 
was administered. In this intervening test, subjects were instructed to describe 40 
pictures in total; however, neither instruction nor feedback about their style of 
speech was given. The pictures used in the intervening tests were different from 
those used in therapy. That is, instead of using the Photo Series of Everyday Life 
Activities (ELA; Stark, 1992), 200 purpose-created pictures were used in the 
current study.5 Again, a 90%-criterion was used as an indication of success. That 
is, the agrammatic participants had to produce ellipses on at least 90% of this 
intervening picture description test. 
Figure 5.1. Training procedure used in the present study. PDT= Picture description task. 
Although ellipses produced in the intervening test had to be well-formed in order 
to meet the 90%-criterion, the grammatical structure of the ellipses produced did 
not necessarily have to resemble the structure of the last trained therapy level. 
For example, after successfully completing therapy level 8, a participant did not 
have to overuse the elliptical structure of the last trained therapy level (i.e. adjunct 
Restart preceding two 
therapy levels
90% - training criterion met
in two successive therapy levels?
(i.e. ellipses at ≥ 90% trained items)
yes no
Intervening test (PDT)
90% - continuum criterion met?
yes no
Start new therapy level
Restart preceding two 
therapy levels
Withdrawal of therapy 
for one week
Intervening test (PDT)
90% - continuum criterion met?
yes no
Restart preceding two 
therapy levels
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+ subject + V) in the intervening test in order to meet the 90%-criterion. Instead, 
elliptical structures of the preceding therapy levels were allowed as well, as long 
as they were well-formed. Each time the 90%-criterion on an intervening testing 
was met, therapy would be withdrawn for a week. After therapy had been 
withdrawn for a week, participants were tested for a second time with an 
intervening test. Only if participants again produced elliptical style on at least 90%
of the items of the second intervening test, therapy continued with a new therapy 
level. Whenever participants failed to meet the 90%-criterion on the first or the 
second intervening test, therapy continued with the rehearsal of the preceding two 
therapy levels. 
The training procedure allowed to measure the following outcome variables: 
(a) The highest therapy level successfully completed. 
(b) The average number of sessions needed to successfully complete the 
therapy levels. 
(c) The transfer ratio. This ratio indicates how often therapy could be 
withdrawn after successfully completing two therapy levels and meeting 
the 90%-criterion on a first intervening test. The higher the percentage, 
the better could participants generalize elliptical style to untrained 
material (i.e. an intervening test) during the period of therapy. 
(d) The consolidation ratio. This ratio indicates how often a successful 
second intervening test followed after a successful first intervening test 
(as well as withdrawal of therapy for a week). Again, the higher this 
percentage, the better could participants retain the high frequent use of 
ellipses over a short period of time, to be precise, over a period of one 
week in which therapy was withdrawn. 
 5.2.3. Design and procedures 
In the present study, a multiple (N = 12) single-case design was used. Though the 
results will have to be confirmed via stronger designs (e.g. randomized controlled 
trials), carefully conducted single-case studies are recognized to have an 
important role in evidence-based practice in communication disorders (American 
Speech-Language-Hearing Association, 2005). Multiple single case studies are 
useful in conducting aphasia research as they allow determination of the range of 
subject characteristics in which the therapeutic effect manifests itself. That is, in 
using single-subjects experimental designs, the intersubject variability can be 
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examined (McReynolds & Thompson, 1986). It is for this reason that a multiple 
single-case design was used in the current study.  
According to the model of clinical outcome research proposed by Robey 
and Schultz (1998), single-case studies can be considered phase II-studies. In 
their model, phase II-studies are considered to yield lower levels of evidence than 
phase III-studies, which are for example randomized controlled trials (e.g. Brainin 
et al., 2004; Cappa et al., 2005; Cicerone et al., 2005). Though multiple single 
case designs cannot yield the highest level of evidence, I sought to design the 
experiment in such a way that experimental control was maximized and that bias 
was minimized.  
First of all, an a priori statistical power analysis was run for an objective 
estimation of the number of subjects necessary to achieve satisfactory statistical 
power of 0.80 (Wertz, 1995). The power analysis indicated that in order to detect 
a difference of 20% in the outcome measure, with a Type I error of 0.05, and a 
power of 0.85, a sample size of 10 participants was required.6 Secondly, 
independent examiners conducted the measurements at the various points in 
time at which the treatment effect was assessed. Thirdly, though it is typically held 
that extraneous influences on behaviour are presumed to operate equally at all 
measurement times and that control for these variables is demonstrated with the 
individual participants, additional control was obtained by formulating inclusion 
criteria (see the preceding sections). This study also controlled spontaneous 
recovery by testing participants’ ability to produce well-formed sentences. This 
was done even though all participants, except for one, were in a stable phase (i.e. 
at least 12 months post-onset). Last of all, the REST therapy was conducted 
according to protocol.  
In order to investigate the efficacy of the Dutch REST version, the 
participants (N = 12) were presented with several tasks and tests, which 
measured verbal expressive language performance and executive functioning 
(details will be given below) at three points in time: pretherapy (T1), posttherapy 
(T2), and 6 months after ending the therapy programme (T3). The agrammatic 
participants received REST therapy between T1 and T2. Between ending the 
REST programme (T2) and follow-up-measurements (T3), participants did not 
receive any speech therapy for their sentence production problems.  
Pre-, post-, and follow-up measurements  
This section will describe in detail the test battery that was applied at the various 
points in time at which the treatment effect was assessed (i.e. T1, T2, and T3). 
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Some test procedures were used to elicit connected speech samples, which could 
be analyzed to deduce parameters reflecting verbal expressive language 
performance and functional communication. Other measurements investigated 
aspects of executive function. At each point in time (i.e. T1, T2, and T3), both 
communicative and neuropsychological testing sessions were completed within 2 
weeks. 
Verbal expressive language performance 
Verbal expressive language performance was individually tested during two 
sessions by an independent speech therapist.7 Each testing session lasted 1 hr 
30 min on average. For each individual participant, the communicative tasks were 
administered in the order described below. All sessions were conducted in a quiet 
room, free from distractions. The participant and experimenter were seated 
across from each other at a table that held a tape-recorder and a microphone. 
Both the participant’s spoken responses to the elicitation stimuli and the 
comments made by the experimenter (or significant other in the card games) 
were recorded on audiotape. The speech samples that were elicited this way 
were used for further analysis, to be described below.  
In none of the communicative settings was there any time constraint 
placed on the participants’ completion of their speech production. Moreover, it is 
important to note that - with the exception of the ANELT post- and follow-up 
measurements - participants were neither instructed nor provided with feedback 
about their style of speech.8 However, the experimenter did help the participant in 
retrieving content words whenever necessary, though only if it was abundantly 
clear from the context which words the participant was targeting for. Explicit rules 
for facilitating content word retrieval were stated in the test protocol for the 
independent experimenters. 
  
As mentioned before, several communicative tasks and tests were administered 
to investigate verbal-expressive performance at each measurement point time. 
This section will describe these tests and tasks in detail. The perspective on why 
they were chosen will be given as well:  
(1) AAT 
First of all, the agrammatic participants were presented with the semi-
standardized interview of the Dutch version of the Aachen Aphasia Test (AAT; 
Graetz, De Bleser, & Willmes, 1992). This subtest of the AAT was included in 
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order to elicit spontaneous speech in a standardized manner, by asking 
participants general questions about their illness, family, (former) occupation, and 
hobbies. Yes/no-questions were avoided as much as possible. Instead, these 
general questions encouraged the participants to speak as freely as possible, 
without the interviewer interrupting them. The interview lasted at least 15 minutes.  
 (2) PDT 
Secondly, the participants were instructed to describe pictures in the presence of 
distracting environmental stimuli (e.g. an audiotape of a group of eight adults 
making conversation, played over loudspeakers at a comfortable listening level, 
approximately 65 dB). Distracting environmental stimuli are likely to be present in 
everyday communicative situations. Such stimuli may interfere with a 
compensatory style of speech, because both processes draw from the same 
limited attention resources. That is, as the compensatory behaviour initially starts 
as a controlled process, attentional demands are high. Focussing on the task at 
hand, without being distracted by environmental stimuli, requires attention as well.  
When the compensatory speech behaviour gets more automatic (e.g. by 
practice), the processing load will get smaller and less attention will be required 
for its successful completion. Testing participants’ performance in applying 
elliptical style in the presence of distracting environmental stimuli, therefore may 
give an indication of the amount of automaticity reached in overusing elliptical 
style. The picture description task (PDT) is described in detail in Appendix A. 
(3) HF 
Lastly, a condition in which participants were engaged in conversation with a 
significant other, was included to test the generalization of the new style of 
speech in the presence of different interlocutors. Instead of an independent 
speech therapist being the interlocutor (as in the semi-standardized interview of 
the AAT), in the HF condition, the participants were engaged in conversation with 
a significant other (e.g. their partner for life, child, or friend).  
To facilitate conversation, both the participant and the significant other 
were instructed to play three games of cards with line drawings (i.e. variations on 
happy families). The 50 black and white drawings that Hofstede and Kolk used in 
their 1994-experiment were used in this task as well (see Appendix B for literal 
instructions, procedure, and material). In line with the experiment of Hofstede and 
Kolk, three games were played. The first card game consisted of 18 drawings to 
elicit utterances with a direct object (e.g. de jongen pakt een grote bal, ‘the boy is 
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taking a big ball’). In the second card game, in a similar way, though with 12 
different drawings, utterances with both a direct and an indirect object were 
elicited (e.g. de man geeft de pop aan het meisje, ‘the man is giving the doll to the 
girl’). The last card game, which consisted of 20 drawings, elicited utterances with 
a lexical preposition (e.g. het boek ligt op het bed, ‘the book lies on the bed’).  
In each game, the experimenter gave the cards to the agrammatic 
participant one at a time. The significant other, however, received all cards at 
once. The significant other also received at least one distracter card that was 
semantically related to the stimuli cards. As all cards bore a strong resemblance, 
the agrammatic participants were forced to describe the drawing in such a way 
that their significant other could select the matching picture. Put differently, if 
participants were not able to produce the propositions necessary for an 
unambiguous and detailed description, they were immediately faced with the 
negative effects of failing to produce these elements.  
(4) SOIT or WEZT 
As has been mentioned before, all participants (N = 12) except for one were 
clearly beyond spontaneous recovery. That is, they were taught to overuse 
elliptical style in a stable state, as they were at least 12 months post-onset. 
Table 5.5. Example sentences in the various conditions of the Sentence Order and 
Inflection Test (SOIT)  
Condition  Constituents and target response  
SVO (VSO) Constituents   Kleuren / mijn broertje / zijn tekening / daarnet 
Simple (English) Colour / my (little) brother / his drawing / just now 
 Target response Mijn broertje kleurde daarnet zijn tekening 
(English) Just now my (little) brother coloured his drawing 
SVO (VSO) Constituents   Ik ben blij, want / zijn tekening / daarnet / kleuren / mijn broertje 
Complex (English) I am glad because / his drawing / just now / colour / my (little) brother 
 Target response Ik ben blij, want mijn broertje kleurde daarnet zijn tekening 
(English) I am glad because my (little) brother coloured his drawing just now 
SOV Constituents   Ik ben blij, omdat / daarnet / zijn tekening / mijn broertje / kleuren 
Complex (English) I am glad because / just now / his drawing / my (little) brother / colour 
 Target response Ik ben blij, omdat mijn broertje daarnet zijn tekening kleurde 
(English) I am glad because my (little) brother coloured his drawing just now 
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Although most participants were in a stable state, spontaneous recovery of 
sentence production was controlled for. More specifically, participants were 
presented with an adapted version of the Sentence Order and Inflection Test 
(SOIT; Kok, Kolk, & Haverkort, 2006). This adapted version consisted of three 
word order conditions, with 20 items each, to yield different sentence types, such 
as presented in Table 5.5. In each condition, the same constituents were used; 
these are taken down in Appendix C. The test procedure of the SOIT has been 
described (at least to some extent) in chapter 3 of this dissertation; however, for 
details see Kok et al. (2006). 
Whenever the SOIT could not be completed because of problems in 
reading, the subtest Sentence Construction of the of the Dutch Werkwoorden- en 
Zinnentest (WEZT; Bastiaanse, Maas, & Rispens, 2000) was administered 
instead. In this dissertation, a significant increase in the percentage of well-
formed sentences was interpreted as an indication of spontaneous recovery. 
Neuropsychological test battery 
As has been discussed in the preceding chapter, executive functions control and 
coordinate cognitive processes during the performance of complex cognitive 
tasks, such as overusing a compensatory style of speech. In a separate session 
that lasted 2 hours on average, a psychological assistant carried out the following 
neuropsychological tests that measured aspects of executive function: 9  
(a) Stroop-Colour-Word Test
The Stroop Colour-Word Test was described in detail in the previous chapter of 
this dissertation. A Dutch version of the Stroop Colour-Word Test (Hammes, 
1971) was included in the test battery to assess the ease with which agrammatic 
participants could shift responses to conform to changing demands and to 
suppress a habitual response in favour of an unusual one. According to Miyake et 
al. (2000), the Stroop Colour-Word Test is a measure of inhibition of prepotent 
responses. That is, in the Stroop test, participants need to inhibit or override the 
tendency to produce a more dominant or automatic response (i.e. the name of the 
colour word).  
In the present study, it was intended to use the norm data of Schmand, 
Houx, and De Koning (2002) in order to score participants’ responses. In addition, 
I planned to use the reaction time difference between the trial in which the word 
and the colour were incongruent and the trial in which participants had to name 
the colour as the dependent measure (also correcting the scores for age, 
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education and gender). However, as will be discussed in chapter 6, the 
interference effect could not be established from the norm data of Schmand et al. 
(2002). Therefore, another outcome measure was used instead. That is, the times 
a participant named the word instead of the colour of the ink in which that 
particular word was printed was counted. 
(b) WCST 
The Wisconsin Card Sorting Test (WCST; Van Schijndel, 1994) was included 
because it is one of the most often used neuropsychological tests for assessing 
executive function. The WCST has been suggested to assess the ability to form 
abstract concepts, to shift and maintain set, and utilize feedback (e.g. Keil & 
Kaszniak, 2002). The variety of terms used to characterize the task indicates that 
the construct validity of the WCST is not well established.  
The results of Miyake et al.’s 2000-study suggest that the WCST can be 
best considered a measure of shifting between mental sets or tasks. The WCST 
requires participants to sort cards according to three principles (i.e. colour, form, 
and number) using feedback from the examiner. After 10 correct card sorts, the 
sorting principle shifts without warning. As subjects can respond nonverbally, this 
test can be used to test aspects of executive functions in individuals with aphasia 
(Keil & Kaszniak, 2002). In line with Keil and Kaszniak as well as Miyake et al., 
the proportion of perseverative errors was used as the outcome measure of the 
WCST. More specifically, the relative number of perseverative errors, when 
compared to the total number of errors, was calculated. 
(c) TOL test 
According to Keil and Kaszniak (2002), the Tower of London (TOL; Shallice, 
1982) is a well-accepted test of planning, scheduling, strategy use, and rule 
adherence. The TOL requires participants to move three rings from a starting 
position to a goal position in a limited number of transfers. However, Miyake et al. 
(2000) claim that, although the TOL is widely accepted as a measure of executive 
function, its construct validity is not well established.10 The results of their study 
suggest that the TOL can be best considered a measure of inhibition of prepotent 
responses because the majority of errors that their healthy control participants 
made seemed to involve goal-sub-goal conflicts. That is, whenever participants 
had to make moves that took the disk configuration temporarily further away from 
the goal state, they had to overcome the natural tendency to make more obvious, 
perceptually congruent moves. As scoring is based on nonverbal responses, the 
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TOL was administered as well in this study. The dependent measure for this task 
was the percentage of configurations that participants could correctly produce, 
though did not produce at a first attempt. 
In their 2000-study with healthy control participants, Miyake et al. claim that the 
three executive functions that are often postulated in literature  - (a) shifting 
between mental sets or tasks, (b) updating and monitoring of working memory 
contents, and (c) inhibition of prepotent responses – contributed differentially to 
participants’ performance on commonly used executive tasks, even though the 
different executive functions are moderately correlated with one another. Stated 
differently, although these executive functions are related, they are clearly 
separable.  
Using the framework of Miyake et al. (2000), shifting seems to contribute 
to WCST performance, whereas inhibition seems to play a role in both Stroop and 
TOL performance. Please note that the test battery did not include a task that 
taps on updating and monitoring of working memory contents. I will come back to 
this subject in the General Discussion. 
The tests listed above were administered during the pre-, post-, and FU-
measurements. However, for reasons of reliability, in analysing differences in 
executive function between participants, the pretherapy measurements were used 
only. That is, it has been stated in literature that complex executive tasks suffer 
from relatively low test-retest reliability because participants may adopt different 
strategies on repeated encounters (Miyake et al., 2000). Rabbitt (1997) claims 
that this may reduce the effectiveness of executive tests in actually capturing the 
target executive process, thereby yielding low test-retest reliability. In order to 
give an indication of the consistency with which each neuropsychological test 
measures participants’ performance on repeated measurements, the standard 
error of measurement (SEM) was calculated. The SEM values were adjusted for 
the potential magnitude of the scores for which they were calculated (Brookshire 
& Nicholas, 1994). The SEM values are given in the Appendices (cf. Table I16). 
Additional measurements  
The communicative and neuropsychological measurements described in the 
preceding sections were carried out at all points in time at which the treatment 
effect was assessed: the pre-, post-, and FU-testing. At some points in time, the 
following measurements were carried out as well: (a) the Amsterdam-Nijmegen 
Everyday Language Test (ANELT; Blomert, Koster, & Kean, 1995), (b) a 
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Communicative Intellectual Awareness Questionnaire (CIAQ), and (c) an 
Acceptation of Elliptical Style Questionnaire (AESQ). The next sections will 
describe these measurements in turn. 
(1) ANELT  
The Amsterdam-Nijmegen Everyday Language Test (ANELT; Blomert, Koster, & 
Kean, 1995) with adapted instructions was administered in the post- and FU- 
measurements. In one parallel version, the participants were explicitly instructed 
to overuse ellipses, or at least to attempt to produce as many ellipses as possible. 
Whenever necessary, the experimenter repeated the instruction. In the other 
parallel version, the participants were explicitly instructed to produce sentences 
(or to attempt them), as many as possible (see Appendix D for literal instructions).  
The instructions were adapted to allow more direct testing of the ability to 
overuse elliptical style. That is, although the ecological validity of the analysis of 
spontaneous speech is high, it tests the ability to apply elliptical style only 
indirectly: Even though REST therapy may teach agrammatic speakers to 
overuse elliptical style, they may decide on not applying ellipses in conversation. 
As the ANELT has two parallel versions, it allows a more direct test of the ability 
to overuse elliptical style. That is, both the elliptical and the sentential instruction 
were included to directly test whether agrammatic participants could overuse 
elliptical and sentential style respectively. Whenever participants produced 
significantly more ellipses on the ANELT with elliptical instruction than on the 
ANELT with sentential instruction, it was taken as an indication that agrammatic 
participants could change their style of speech, going towards the overuse of 
elliptical style. 
As the ANELT measures communicative efficacy by establishing the 
adequacy of the verbal message conveyed, regardless of the grammatical well-
formedness of the utterances used, it would allow testing the hypothesis that 
overusing elliptical style increases functional communication. However, because 
of a flaw in the design, which will be described in detail later, the ANELT scores 
could not be used to measure communicative efficacy. The ANELT was therefore 
only used to investigate whether participants could make a shift in their style of 
speech.  
(2) CIAQ 
During the premeasurements, a Communicative Intellectual Awareness 
Questionnaire (CIAQ) was administered in order to test whether participants had 
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intellectual awareness (Crosson et al., 1989). One of the conditions in order to 
initiate compensatory speech behaviour is the awareness that difficulties arise 
from time to time in getting the message across effectively. Though this is a 
necessary level of awareness for being able to initiate compensation, it is not 
sufficient. It is emergent awareness, i.e. the ability to recognize communication 
difficulties when they actually occur, that is the level of awareness that is required 
at least. Emergent awareness, however, is difficult to establish by means of a 
standardized test procedure, as it is difficult to control for the number of 
communication difficulties an agrammatic speaker could encounter. To establish 
objectively whether a communication problem is encountered and to recognize it 
accurately is difficult as well.  
In the present study, it is therefore intellectual awareness that is 
measured by administering an adapted version of the Everyday Communicative 
Needs Assessment (ECNA; Worrall, 1992). This adapted version, the CIAQ, 
contained 35 items in total (see Appendix E for details). Twelve items measured 
the ability to get the message across verbally. The other items were fillers as they 
related to other (non)verbal activities of everyday life. In the present study, it was 
calculated on how many of the 12 relevant items, which measure the ability to get 
the message across effectively, each participant indicated to have at least some 
problems (i.e. a score of 3 or higher). The dependent measure of the CIAQ was 
the percentage of relevant items of the CIAQ the participant indicated to have at 
least some problems. 
(3) AESQ 
In posttesting, an Acceptation of Elliptical Style Questionnaire (AESQ, see 
Appendix F for literal instructions, procedure, and material) was administered to 
test whether participant would take elliptical style as an option in particular 
communicative settings. As was extensively discussed in the previous sections, 
elliptical style may be a less rewarding option, given the fact that it has a childish 
and informal appearance. However, in order to compensate optimally for the 
reduced computational resources in sentence production, agrammatic speakers 
should opt for elliptical style in every communicative setting. That is, even in those 
settings in which a sentential style of speech - with its formal appearance - would 
pragmatically be more appropriate, agrammatic speakers should overuse ellipses.  
The AESQ was administered to test to what extent agrammatic speakers 
accepted elliptical style in several formal and informal communicative settings. 
Similar to the Amsterdam-Nijmegen Everyday Language Test (ANELT; Blomert, 
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Koster, & Kean, 1995), participants were presented with communication 
scenarios in the AESQ. However, instead of asking the agrammatic participants 
to formulate an answer, their task was to indicate which style of speech (i.e. either 
elliptical or sentential style) they would opt for, even though they might not be 
able to really do so.  
In order to determine which communicative scenarios were considered to 
be more formal and which were perceived to be more informal, the AESQ had 
first been administered to healthy controls (N = 10). These healthy control 
participants were all native speakers of Dutch. Their age ranged from 32.6 to 64.0 
years (M = 48.8) and their levels of education, as defined by Verhage (1964), 
ranged from 5 to 7. The characteristics of the control participants are given in 
detail in Table 5.6. 
Table 5.6.  Characteristics of the healthy controls (N = 10) 
  Subject Gender  Age (yrs)  Education a 
1  AD Female  32.6  6 
2  MG Female  39.1  6 
3  AK Female  57.5  6 
4  MB Female  56.0  6 
5  FT Male  42.1  5 
6  HP Male  33.2  7 
7  TH Female  64.0  6 
8  FS Female  59.9  5 
9  HR Male  45.7  6 
10  HV Male  57.9  5 
Mean     48.8   
Range     32.6 - 64.0   
Note. a Level of Education according to Verhage (1964). 
Because the healthy control participants (N = 10) had been invited, for each 
scenario, to indicate their preference for either a formal or informal style of 
speech, a ranking could be composed from formal to informal communicative 
settings.  
As Table 5.7 illustrates, all healthy controls opted for a formal style of 
speech in talking to the queen and a probable future boss (100%). Therefore, 
these communicative settings could be classified as most formal. The second 
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most formal communicative setting was making conversation to an unknown 
person who dialled the wrong telephone number (90%), and so on. None of the 
healthy controls opted for a formal style of speech in making conversation to their 
neighbours (no 4), to their partner or family members (no 5), or to a former 
classmate (no 7). Therefore, these communicative settings were labelled as the 
least formal, or stated differently, as the most informal communicative settings. 
Table 5.7. Healthy controls’ (N = 10) hierarchy of style of speech  
  
  
  
  
English translation (item no)   
  
Opted for formal style 
of speech (in %) 
1  Queen (2)  100  
  A probable future boss (10)  100  
2  Unknown person (wrong number) (13)   90  
3  Ambassador to Belgium (8)  80  
  Police-officer (3)  80  
  Unknown gentleman in the street (11)  80  
4  Pharmacist (18)  70  
  Operator of the emergency services 112 (9) 70  
5  New neighbours (14)  60  
6  Family doctor (6)  50  
  Veterinarian (12)  50  
  Favourite singer (16)  50  
7  Taxi driver (19)  40  
8  Camera crew of the national lottery (15) 30  
  Poll-taker (17)  30  
9  Dentist (1)  20  
  Boys next door (20)  20  
10  Neighbours (4)  0  
  Partner / family members (5)  0  
   Former classmate (7)   0  
In this dissertation, it is hypothesized that agrammatic speakers accept elliptical 
style if they opt for an elliptical style of speech in those communicative settings 
that were labelled formal by at least 80% of the healthy control participants. That 
is, it is taken as an indication that agrammatic speakers accept elliptical style, at 
least to some extent, if they opt for ellipses in making conversation to: (a) the 
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queen, (b) a probable future boss, (c) an unknown person dialling the wrong 
number, (d) the ambassador to Belgium, (e) a police-officer, and (f) an unknown 
gentleman in the street.  
The dependent measure of the AESQ was a percentage, which reflects in 
how many of the six communicative settings that were labelled formal by 80% of 
the healthy control speakers an agrammatic speaker would opt for elliptical style. 
Therefore, the higher the percentage, the more the participant accepted elliptical 
style. 
Elicitation and transcription of speech samples 
Connected speech was elicited with (a) the semi-standardized interview of the 
Dutch version of the Aachen Aphasia Test (AAT; Graetz, De Bleser, & Willmes, 
1992), (b) the Amsterdam-Nijmegen Everyday Language Test (ANELT; Blomert, 
Koster, & Kean, 1995), (c) the Picture Description Task (PDT) with distracting 
environmental stimuli, and (d) the three card games of happy families, which were 
played with a significant other. Both the participant’s spoken responses to the 
elicitation stimuli and the comments made by the experimenter (or significant 
other during the card games) were recorded on audiotape. 
The recorded speech samples were orthographically transcribed. The 
entire speech sample was timed, and all time taken by the experimenter’s (or 
significant other’s) speech was subtracted. In line with Oelschlaeger and Thorne 
(1999), pauses that occurred in the experimenter’s turn at talking or pauses that 
related to delayed responses of the significant other (e.g. time needed for 
searching a card in playing games of happy families) were excluded as well. 
However, pauses that occurred prior to or within the boundaries of participant’s 
turn of talk were included in the time for the participant’s speech.  
Subsequently, the total number of words in the speech sample was 
counted. To be included in this word count, a word had to be intelligible in the 
context, but did not have to be accurate, relevant, or informative relative to the 
eliciting stimulus. Dividing the counted words by the total time for participant’s 
speech (including the pauses that occurred prior or within the boundaries of the 
participant’s turn of talk) yielded a measure of speech rate in words per minutes 
(WPM).11 
  
Analyzing speech samples
After transcribing and timing, the speech samples were segmented into 
utterances. In line with De Roo (1999) as well as Saffran, Berndt, and Schwartz 
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(1989), three hierarchically ordered criteria were used for segmentation: (a) a 
syntactic criterion, (b) a prosodic criterion, and (c) a semantic criterion. That is, 
participants’ utterances were in the first instance distinguished in a way based on 
the criterion of finiteness. If verb second was present, the segment was labelled 
as an utterance (more specifically, as a sentence). Whenever a finite verb in 
second sentence position was missing, utterance boundaries were set on 
prosody, more precisely on a falling intonation. The criterion of falling intonation 
applied to declarative utterances only, not to questions. In the last instance, a 
semantic criterion was used when words could be grouped into an utterance on 
semantic grounds. 
As the analysis aimed at a description of the participants’ syntactic 
performance, utterances containing automatized and stereotypical elements were 
excluded. That is, all utterances reflecting verbal stereotype, echolalia, or 
perseveration were excluded from the analysis. Direct responses to or repetitions 
of the experimenter’s speech, unintelligible or non-interpretable utterances, and 
commentary on the task or participant’s performance were discarded from the 
analysis as well. The narrative core remaining after the exclusion of the elements 
listed above served as the basis of further analysis. Whenever possible, the 
narrative core remaining consisted of at least 300 words, which is in line with the 
protocol Analyse voor Spontane Taal bij Afasie (ASTA; Wijckmans & Zwaga, 
2005, see also Brookshire & Nicholas, 1994). 
Morpho-syntactic analysis 
The immediate goal of the REST approach was to teach agrammatic speakers to 
overuse ellipses in order to circumvent processing problems in the production of 
well-formed sentences. In order to be able to establish whether this goal was met, 
the following parameters were calculated: 12 
(a) Percentage of ellipses 
As described in section 5.2.1, each utterance of the narrative core was classified 
as either an ellipsis or a sentence, based on the criterion of finiteness. 
Subsequently, the percentage of ellipses produced could be calculated. As has 
been discussed at the beginning of this chapter, a further distinction was made 
between (a) grammatically well-formed (i.e. correct) utterances that were 
produced fluently, (b) correct utterances that were produced nonfluently, and (c) 
incorrect utterances that were either produced fluently or nonfluently.13 Though a 
distinction was made between fluently and nonfluently produced ellipses in 
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analysing the speech samples, this distinction will not be discussed in the 
following chapter. For reasons of space, the fluently and nonfluently produced 
ellipses will not be differentiated in discussing the results.14
(b) Length of ellipses 
The length of the ellipses was established by means of counting the number of 
constituents. The length of the ellipsis de man een appel eten (‘the man eating an 
apple’), for example, was 3. Instead of using the number of words in calculating 
utterance length, the number of constituents was used to control for agrammatic 
speakers’ tendency to leave out determiners, which may be even stronger after 
REST therapy.  
Though determining length by means of counting the number of 
constituents is much more conservative than using the number of words, it has a 
disadvantage as well. Elaborations of constituents with adjective are overlooked 
when using the number of constituents in order to determine utterance length. 
After REST therapy, an agrammatic speaker may produce de oude man een 
appel eten (‘the old man eating an apple’) instead of de man een appel eten (‘the 
man eating an apple’). The elaboration of the DP with the adjective oude (‘old’) is 
overlooked in calculating the number of constituents; however, the effect the 
production of additional elements may have on functional communication is not 
neglected. That is, elaborations of constituents are scored whenever they are 
relevant propositions. This issue will be discussed in detail in the section on 
measuring communicative efficacy and efficiency. 
In addition to these primary morpho-syntactic variables, the following secondary 
variables were calculated:  
(c) Syntactic constituency 
Each ellipsis was analyzed in constituents and each constituent was labelled after 
its syntactic category (e.g. DP, NP, PP, and AdvP). Instead of scoring verb 
phrases (VPs) in total, this category was further subdivided to allow a more 
detailed description of syntactic constituency. Hence, instead of scoring man 
appel eten (‘man eating apple’) as NP + VP, this utterance was scored as NP + 
NP + V. The internal structure of the constituent was labelled N + N + Vinf 
respectively. Because the internal structure of each constituent was specified, 
DPs and NPs could be differentiated. For example, the utterance de man een 
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appel eten (‘the man eating an apple’) was scored as DP + DP + V, with the 
following internal structure: [Det N] + [Det N] + Vinf.  
It is important to note that the production of DPs was not encouraged in 
the REST approach; REST therapy focuses on the production of NPs only. 
Therefore, it was hypothesized that REST therapy increases the overall number 
of NPs. 
(d) Percentage of verbal ellipses 
As nine out of the ten therapy levels of the REST approach train verbal ellipses 
(either verbal isolated predicates or verbal subject-predicate connections), it is 
interesting to investigate whether REST therapy increases the percentage of 
verbal ellipses. Therefore, the percentage of ellipses with a nonfinite verb (in 
comparison to the percentage of nonverbal ellipses) was calculated as well.
Measuring communicative efficacy and efficiency 
Though REST therapy immediately aims at increased production of ellipses (both 
their number and their length), this is not the ultimate goal. REST therapy 
ultimately targets improved functional communication. Stated differently, the 
ultimate goal of REST therapy is to increase communicative efficacy and 
efficiency in chronic agrammatism. In several ways, this dissertation sought to 
establish both communicative efficacy and efficiency.  
Initially, the standardized Correct Information Unit (CIU) analysis 
(Brookshire & Nicholas, 1994; Nicholas & Brookshire, 1993) was used in the 
current study to evaluate both efficacy and efficiency of the agrammatic 
participants’ connected speech. In their studies, Nicholas and Brookshire used 
single pictures, picture sequences, and requests for procedural information to 
elicit aphasic participants’ connected speech. The time for participants’ speech, 
the word count, and the CIU count were used to calculate three measures: (a) the 
number of words per minute (WPM), (b) the percentage of words that were 
correct information units (% CIUs), and (c) Correct Information Units per minute 
(CIUs/min). A word was labelled as a CIU whenever it was intelligible in context of 
the picture(s) or topic. Moreover, the word had to accurately convey relevant 
information about the eliciting stimulus.  
In their 1993- and 1994-studies, Nicholas and Brookshire reported reliable 
CIU measures as the intra- and interrater agreement exceeded 90%. In addition, 
the CIU scores were noted to be reasonably stable over time. However, in 
applying CIU analysis to naturally occurring conversations of a moderately 
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impaired aphasic speaker (N = 1), Oelschlaeger and Thorne (1999) found it to be 
an unsatisfactory method both in terms of intra- and interrater reliability (72 and 
63% respectively). This is not surprising because naturally occurring conversation 
does not provide raters with external criteria against which they can judge the 
correctness of information being expressed (Ramsberger & Rende, 2002). Stated 
differently, in the CIU measures, no reference is made to which information 
healthy controls do express in a particular communicative setting and –
accordingly - which information they did not include in their messages.  
In the current study, consistent with Oelschlaeger and Thorne (1999), the 
CIU analysis was found to be unsatisfactory in determining communicative 
efficacy and efficiency of spontaneous speech, because of the lack of criteria to 
judge against the correctness of the information. The ANELT comprehensibility 
scores were not useful either, because of a flaw in the design. In post- and FU-
testing, the ANELT with the original test instruction should have been repeated in 
addition to the two ANELT versions with the adapted instruction; however, only 
the two adapted ANELT versions (to elicit as many ellipses [and sentences 
respectively] as possible) were administered. Because the ANELT was not 
repeated with the original instruction in the post- and FU-measurements, a 
comparison with the pretreatment measurements could not be made.  
Because the ANELT data could not be used in the present study, a new 
measure was developed to evaluate the effect of REST therapy on 
communicative efficacy and efficiency. In line with the plea for external criteria to 
judge against agrammatic speakers’ communicative efficacy, reference was made 
to the communicative efficacy of healthy controls (N = 10, described in detail in 
the preceding sections). Because of its pictorial material, it is in the games of 
happy families and in the picture description task with distracting environmental 
stimuli that it could reliably be established which information healthy controls 
expressed and which information they did not include in their messages. More 
specifically, the 10 healthy control participants were instructed to describe the 
pictorial material of both the PDT and the games of happy families. With their 
responses, it was established which propositions were essential and which were 
redundant. Each proposition that was produced by at least 75% of the 10 healthy 
controls participants was labelled as an essential proposition. This criterion is in 
line with Christiansen (1995) and Huber (1990).  
These essential propositions, which are given in Table G1 and H1 in the 
Appendices, were used to calculate agrammatic participants’ communicative 
efficacy and efficiency. That is, it was counted how many of the essential 
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propositions, which were produced by the healthy controls, were expressed by 
each individual agrammatic participant as well. It is important to note that the 
dependent measures of both communicative efficacy and efficiency were 
established over the entire speech sample (i.e. both sentences and ellipses). In 
counting the propositions of agrammatic speakers, semantic paraphasias were 
not taken as an adequate expression of a proposition.15 Circumlocutions, 
however, were taken to adequately express a particular proposition whenever 
they were comprehensible to the context.  
Because the time for participant’s speech, word count, and proposition 
count were available, it was possible to calculate measures of functional 
communication, similar to the CIU measures. The efficacy of the agrammatic 
participants’ speech samples was established by dividing the number of 
propositions they expressed by the total number of propositions expressed by the 
healthy controls. This yielded the percentage of propositions expressed (% prop). 
The efficiency of each agrammatic participant’s speech was established by 
dividing the total number of propositions expressed by the time for speech. This 
yielded the average number of propositions per minute (props/min).  
5.2.4. Statistical analyses 
At the individual level, one-tailed Mann-Whitney tests were used to test whether 
REST therapy had significantly increased the length of the ellipses produced. The 
Mann-Whitney test, which is the nonparametric equivalent of the independent t 
test, was used because Shapiro-Wilk tests had revealed that the distribution of 
length significantly differentiated from the normal distribution. A Mann-Whitney 
test was applied to each narrative core that was elicited in the various conditions 
(e.g. the semi-standardized interview of the AAT, the PDT with distracting 
environmental stimuli, etc). More specifically, per participant and for each 
condition, one-tailed Mann-Whitney tests were carried out to test the difference in 
the length of the ellipses between T1 (i.e. pretesting) and T2 (i.e. posttesting), and 
between T1 and T3 (FU-testing). The α level (one-sided) was set at 5%. A test for 
independent samples was used because the length of the ellipses produced at 
the post- and FU-measurements (T2 and T3 respectively) was independent of 
ellipses’ length in the baseline measurements (T1).  
Because the experimental design contained many conditions, in which 
narrative cores were elicited, many pair wise comparisons between the lengths of 
the ellipses were made at the individual level (i.e. 6 comparisons in total). To 
control for inflation of the Type I error, the Holm method (e.g. Holm, 1979) was 
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used, as this is a recommended and assumption-free adjustment of p values for 
multiple comparisons (Levin, 1996).  
At the individual level, likelihood ratios (LR) were calculated to test the 
difference in relative number of ellipses (in %) produced over the various instants 
in time (i.e. T1-T2 and T1-T3). The α level was set at 5%. As my hypothesis was 
directional (i.e. an increase in the relative number of ellipses was expected), one-
tailed probability was used. This test procedure was used to test both the 
percentage of ellipses and the percentage of propositions (in the PDT with 
distracting environmental stimuli and the card games played with the significant 
other). 
The data were analysed at the group level as well. Wilcoxon signed-ranks 
tests, nonparametric equivalents of dependent t tests, were performed on the 
complete set of data (N = 12) to test the difference in length and percentage of 
ellipses over time. The α level was set at 5% and one-tailed probability was used. 
At the group level, many pair wise comparisons were made: for both length and 
percentage of ellipses, six comparisons in total. To control for inflation of the Type 
I error, the Holm’s method was used to adjust the p values.  
In the present study, Pearson’s correlation coefficient, r, is used to 
indicate the strength of an experimental effect. It can be used when the data are 
continuous or binary; thus the Pearson r is arguably the most versatile effect size 
(Field, 2005). In addition, the importance of the effect is interpreted using the 
criteria of Cohen (1988, 1992, p.32, cited in Field, 2005). That is, using Cohen’s 
criteria, I differentiated between small (r = 0.1), medium (r = 0.3), and large effects 
(r = 0.5).  
Notes  
1. One participant, RK, did not meet the requirement of correctly retrieving 20 out of 40 
verbs. On the WEZT, she produced 12 out of the 40 verbs correctly. She was nevertheless 
included because verb retrieval could be easily facilitated by either making gestures or 
phonemic cueing.  
2. In the remaining of this dissertation, I use the label corrective speaker in order to refer to 
the agrammatic speakers who overused corrective adaptation for the greater part before 
proceeding into REST therapy. The label preventive speaker, on the other hand, is used to 
refer to agrammatic speakers who typically adapted preventively during the pretherapy 
measurements. 
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3. A detailed description of the Dutch version of the Reduced Syntax Therapy (REST; 
Ruiter, Kolk, & Holtus, 2003) is available from Sint Maartenskliniek Research, 
Development & Education, P.O. Box 9011, 6500 GM Nijmegen, the Netherlands. 
4. As opposed to the original German version, the formulation of telegrams was not trained 
in the present study. However, similar to the German version, non-imitative techniques 
such as picture description and story completion were used in order to elicit ellipses. 
5. A detailed description of the photos used in the intervening tests is available from Sint 
Maartenskliniek Research, Development & Education, P.O. Box 9011, 6500 GM Nijmegen, 
the Netherlands. 
6. This effect size was estimated on the basis of the data provided by Van den Berg and 
Kolk (1996). In their study, both participants (N = 2) significantly increased the percentage 
of ellipses produced after a therapy that was very similar to the REST approach, when 
compared to the pretherapy measurements (i.e. for both participants, Δ% = 36.6 and Δ% = 
16.3 respectively). In the study of Van den Berg and Kolk, with an increase in elliptical 
constructions of 16.3%, the A-scale score of the Amsterdam-Nijmegen Everyday Language 
Test (ANELT; Blomert, Koster, & Kean, 1995) increased with 16 points. According to 
Blomert (1994), an increase of at least 8 points on the ANELT A-scale can be taken to 
indicate a reliable change in verbal communication skill. Since the data obtained by Van 
den Berg and Kolk indicated a clinical relevant increase in communicative efficacy, the 
effect size was estimated at 20%.  
7. In total, two independent speech therapists carried out the pre-, post-, and FU-
measurements to yield variables of verbal-expressive performance. Whenever possible, 
the repeated measurements for individual participants were carried out by the same 
independent speech therapist. 
8. In this dissertation, the term style of speech is used to refer to both sentential and 
elliptical style.   
9. In the present study, the Bourdon-Wiersma test has been administered as well because 
this paper-and-pencil cancellation test taps on many attentional functions, such as the 
capacity for sustained attention as well as the activation and inhibition of rapid motor 
responses. However, the test results had to be discarded from the analysis because two 
different test versions had been administered during the phase of data collection. More 
specifically, the test procedures for the Bourdon-Wiersma have changed over the years. 
Consequently, some participants were tested with the first test version at the various points 
in time at which the treatment effect was assessed (i.e. pre, post, and follow-up), whereas 
other participants were consequently tested with the second version. In addition, some 
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participants were presented with the first test version during the pretherapy measurements 
and the second version during the post- and follow-up-therapy measurements. As result, 
the performance of participants across the various points in time could not be compared. 
Similarly, differences in performance between participants could not be established either.  
10. In their 2000-study, Miyake et al. presented healthy control participants with several 
neuropsychological tests hypothesized to tap one of the three target executive functions of 
shifting, updating, and inhibition. Instead of administering the TOL as a measure of 
inhibition, they used the Tower of Hanoi (TOH). Like the TOL, the TOH requires transfer of 
rings from a starting peg to specified goal positions. The disks vary in size (rather than 
colour, such as in the TOL) and require use of a stacking rule based on size. The TOL and 
TOH strongly resemble both with respect to task instructions and cognitive demands. 
Therefore, the TOH results of Miyake et al. are applied to the results obtained with the TOL 
in the present study. 
11. It is important to note that all intelligible words produced by the participant, including for 
example literal paraphasias, word repetition, etc. were included in the word count to yield a 
measure of speech rate. However, nonword fillers (such as um, er, and uh) were not 
included in the word count. 
12. In line with the studies of Van den Berg and Kolk (1996), in the current study, both an 
increase in the percentage of ellipses (when compared to sentences) produced and their 
length were considered to indicate an expansion of elliptical style. Springer, Huber, 
Schlenck, and Schlenck (2000) only calculated the length of the ellipses produced, not 
their relative number. That is, Springer et al. did not weigh the number of ellipses against 
the number of sentences produced. 
13. The properties of normal ellipses in Dutch (as defined by Kolk & Heeschen; 1992, see 
also Kolk, 2006) were used as a criterion for elliptical well-formedness. 
14. Readers wishing to obtain the entire data set of the analysis of ellipses should write the 
author. 
15. In card games A and B, however, the interchangeable expression of child, boy, man 
was allowed because the pictorial material was somewhat ambiguous. The same held for 
girl and woman though, again, in the card games A and B only. 

Results and Discussion 
Chapter 6 
6.1. Introduction 
As has been discussed chapter 5, the primary research question was divided into 
four subject matters, which will be discussed one after another in this chapter:  
(a) Learning to overuse elliptical style,  
(b) Maintenance of training effect  
(c) Possible disturbing and facilitating factors, and 
(d) Effects on functional communication 
After presenting the data at the group level, the focus will be on the between-
subject variation as this might allow assessment of the conditions that have to be 
met for agrammatic speakers to benefit from REST therapy.  
6.2. Learning to overuse elliptical style 
The first subject matter to be discussed is the ability to learn to overuse elliptical 
style in therapy. The agrammatic speakers (N = 12) successfully completed an 
average of 8 out of the 10 therapy levels within 16 weeks. As presented in the 
second column of Table 6.1, some participants (n = 8) successfully completed the 
entire treatment programme within 16 weeks, while other participants (n = 4) only 
completed a part of the programme. Though the latter (i.e. GJ, RK, PO, and WR) 
failed to complete all therapy levels, it is important to note that they produced 
ellipses on at least 90% of the trained items of the therapy levels that they did 
successfully complete. As the third column of Table 6.1 illustrates, the 
agrammatic speakers needed 1.8 trials on average to meet the 90%-criterion for a 
single therapy level. As to the individual participants, the average number of trials 
varied from 1.2 to 3.8 sessions.  
Transfer ratio 
The highest therapy levels reached and the average number of trials needed to 
do so may give some indication of the ease with which participants could 
complete the therapy programme. It is also possible to give an indication of the 
generalization to untrained material and the retention of the taught style of speech 
during the period of therapy. First of all, the transfer ratio reflects how often the 
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90%-criterion was met in a first intervening test whenever the preceding two 
therapy levels had been successfully completed. As has been mentioned in 
chapter 5, the agrammatic speakers were neither given feedback on their style of 
speech nor given help in producing ellipses in these intervening tests. The higher 
the percentage, the better participants could generalize elliptical style to untrained 
material (i.e. an intervening test) during the period of therapy. As can be seen in 
the fourth column of Table 6.1, the average transfer ratio was 81%. The individual 
transfer ratios varied from 50 to 100%.
Table 6.1. Ability to learn to overuse elliptical style per subject (N = 12) 
Subject
Highest therapy 
level successfully 
completed 
Average number of 
trials needed to 
successfully complete 
the therapy levels 
Transfer-  
ratio (in %) a 
Consolidation - 
ratio (in %) b 
GJ 4  1.5 50  100  
EL 10  1.4 71  100  
CP 10  1.2 100  83  
AJ 10  1.2 83  100  
ML 10  1.3 100  100  
HK 10  1.4 71  100  
RK 4  3.8 71  40  
JP 10  2.1 60  83  
PO 8  1.3 80  100  
AH 10  2.2 100  56  
TW 10  2.0 83  100  
WR 6  2.5 100  75  
M 8  1.8 81  86  
Range 4 – 10  1.2 – 3.8 50 – 100  40 – 100  
Note. a, b For explanation of these terms, see text above and below. 
Consolidation ratio 
The consolidation ratio indicates how often participants were able to meet the 
criterion of 90% elliptical style on a second intervening test, which was conducted 
after withdrawing therapy for one week. Again, the higher this percentage, the 
better participants could retain the highly frequent use of ellipses over a short 
period of time, to be exact, over a period of one week in which therapy was 
withdrawn. As the fifth column of Table 6.1 shows, the average consolidation ratio
was 86%; the ratios of individual participants ranged from 40 to 100%. 
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6.2.1. Between-subject differences in learning  
The results presented in the preceding section indicate that all agrammatic 
speakers were able to learn to overuse elliptical style in therapy; however, 
between-subject variation was observed. In order to account for the variability in 
learning to overuse elliptical style, this section focuses on pretherapy differences 
in style of speech. Whereas the preventive speakers already used, at least to 
some extent, elliptical style in spontaneous conversation before proceeding into 
REST therapy, the corrective speakers did not. Given that corrective speakers 
produced fewest elliptical constructions during the pretherapy measurements, it 
was hypothesized that this group of speakers would benefit from therapy most. 
However, it was difficult to predict whether corrective speakers could learn to 
overuse ellipses more easily than preventive speakers could. Although corrective 
speakers have more room for improvement in producing ellipses, they may find it 
harder to overrule the habitual response to attempt a sentence. In the present 
study, the style of speech continuum was used as a predictor of differences in 
learning. The continuum has been extensively discussed in the preceding 
chapter. In short, it reflects the percentage of ill-formed and nonfluent utterances 
(i.e. both sentences and ellipses).  
The style of speech continuum correlated negatively with the average 
number of trials needed to successfully complete each therapy level (r = -0.449), 
suggesting that corrective speakers, on average, completed the therapy 
programme more easily than the preventive speakers did. However, the 
correlation failed to reach significance, p (two-tailed) = 0.142. Statistical power 
was 35.02%. The correlations between the style of speech continuum and the 
other learning parameters ranged between –0.357 and 0.225, but were significant 
either, all p values (two-tailed) > 0.05.1  
6.3. Experimental control 
Before discussing maintenance of therapy effects, an important question has to 
be addressed, which is whether the research design was sufficiently controlled in 
order to demonstrate the efficacy of REST therapy (e.g. Wertz, 1995).  
Internal validity 
Firstly, there were no non-compliant participants. That is, all participants who 
enrolled in this study completed the full 16 weeks of therapy as well as the pre-, 
post-, and FU-measurements.  
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Concerning internal validity, it is also important to investigate whether 
spontaneous recovery of sentence production has occurred in individual 
participants while participating in this study. This question is relevant for the 
reason that spontaneous recovery of sentence production may explain possible 
improvement after therapy. All participants, except for one (i.e. EL), were taught 
to overuse elliptical style in a stable condition, as they were at least 12 months 
post-onset during the pretherapy measurements. Nonetheless, spontaneous 
recovery of sentence production was controlled for. That is, the participants were 
presented with a sentence production task (i.e. SOIT or WEZT) at each point in 
time at which treatment effect was assessed. In the present study, a significant 
increase in the percentage of well-formed sentences was taken as an indication 
of spontaneous recovery. 
Comparison of each participant’s pre- and posttherapy sentence 
production performance revealed that none of the 12 agrammatic speakers 
significantly increased the relative number of well-formed sentences (cf. Table I1 
in the Appendices). Therefore, there is no reason to assume that spontaneous 
recovery of sentence production did occur in any of the agrammatic participants 
while participating in this study.  
Reliability 
Another methodological issue in demonstrating the efficacy of a therapy 
programme is the reliability of morpho-syntactic outcome measures. As has been 
discussed in the preceding chapter, whenever possible, each narrative core 
consisted of at least 300 words (e.g. Brookshire & Nicholas, 1994; Wijckmans & 
Zwaga, 2005).  
The calculation of the scores on the morpho-syntactic variables over all 
conditions (i.e. the AAT, PDT, and HF) can be considered to yield a reliable 
measure of participants’ language performance, because for each and every 
participant the total number of words produced across conditions was over 300. 
This held for both the pre- and posttherapy measurements (M = 1241 and M = 
1082 respectively). Since I pooled over the three games of happy families, the 
pre- and posttherapy HF also yielded reliable measures (M = 724 versus M = 
602).  
However, inspection of the individual speech samples revealed that the 
guidelines for sample sizes were not met for each participant in the AAT and the 
PDT. The pretherapy AAT sample sizes were too small for 6 out of the 12 
participants (range 79 to 279 words). During the posttherapy AAT, 5 participants 
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produced insufficient sample sizes (range 90 to 284 words). In the pretherapy 
PDT, sample sizes were not over 300 words in 4 participants. Their sample sizes 
ranged from 152 to 284 words. During the posttherapy PDT, 9 participants 
produced insufficient sample sizes (range 148 to 288 words). Details on the 
individual sample sizes are provided in Table I2 in the Appendices.2  
In conclusion, the speech samples elicited with the HF and the overall 
speech samples yielded for each and every participant reliable measures of 
language performance. However, since not all participants produced sufficient 
sample sizes in the AAT and PDT, the results obtained in these conditions have 
to be interpreted cautiously. 
6.4. Pre-Post Maintenance 
The measures presented in section 6.2 indicated that participants were able to 
overuse elliptical style during the period of therapy. Given that there already is 
evidence for short-term retention of the therapy effect, the next question is 
whether there is also long-term maintenance of the training effect. 
6.4.1. Reproducing the 2000-study of Springer and colleagues 
In discussing the maintenance of the effects of REST therapy on the grammatical 
output of agrammatic speakers, a first question that arises is whether the results 
of Springer, Huber, Schlenck, and Schlenck (2000) could be reproduced. In 
reproducing the study of Springer et al. (2000), I used their morpho-syntactic 
outcome measures to analyse the speech samples that were elicited in the 
present study with the semi-standardized interview of the Dutch AAT. The 
analysis of the Dutch agrammatic participants’ spontaneous speech was carried 
out for the pre- and posttreatment assessments only because Springer et al. 
published follow-up results for no more than 4 out of the 11 German participants.  
Table 6.2. Comparison of the German and Dutch studies
 Parameter Hypothesis German study (N = 11) 
Dutch study 
(N = 12) 
 Length of utterances Increase 9/11 sign increase ns 
 Verbs Increase 5/9 sign increase ns 
 Closed class elements Decrease 4/9 sign increase 1/12 sign increase 
 Specified Nouns Decrease 3/9 sign increase ns 
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As illustrated in Table 6.2, the present study failed to reproduce most of Springer 
et al.’s findings. Only 1 Dutch participant (i.e. WR) showed an effect with respect 
to the relative number of closed class elements. However, this effect was not in 
the expected direction. Participant WR significantly increased the percentage of 
closed class elements, whereas the production of closed class elements was not 
explicitly trained in REST therapy (cf. Tables I3 to I6 in the Appendices).3  
The possible reason why the present study could not reproduce the 
Springer et al.’s results might relate to methodology. As has already been 
mentioned, REST therapy should only increase the production of ellipses. 
However, in order to test the effectiveness of REST therapy, Springer et al. seem 
to have calculated the morpho-syntactic parameters over both ellipses and 
sentences. In order to test whether this may have biased the results of the 
present study, I calculated the morpho-syntactic variables of Springer et al.’s 
study over the ellipses that the Dutch agrammatic speakers produced in the semi-
standardized interview of the AAT, only. This, however, had no effect on the 
outcome measures at the individual level.4 
6.4.2. Overall maintenance of therapy effects: Pre- versus posttherapy  
This section will focus on the maintenance of therapy effects on the grammatical 
output of the agrammatic participants by taking all untrained communicative 
conditions together (i.e. AAT, PDT, and HF).  
Average pre-post change in the percentage of ellipses produced across 
conditions 
The agrammatic speakers (N = 12), on average, produced 58.13% elliptical style 
before proceeding into REST therapy. During the posttherapy measurements, the 
average percentage of ellipses was 71.01%. A Wilcoxon signed-rank test, which 
was performed on the group data, revealed that this increase of 12.88% is 
significant, z = -2.510, p (one-tailed) = 0.025 and represents quite a large effect (r 
= -0.51).  
Average pre-post change in the length of ellipses produced across conditions
At the group level, the length of the ellipses produced also significantly increased 
from an average of 1.50 constituents before proceeding into REST to an average 
of 1.79 constituents after being treated with REST, z = -2.934, p (one-tailed) =
0.000, r = -0.60. 
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6.4.3. Individual differences in pre-post maintenance  
Between-subject variability in the pre-post change in the percentage of ellipses 
produced across conditions  
Individual differences were observed in the effects of REST therapy on 
grammatical output. To start with the overall percentage of ellipses produced, the 
individual effect sizes varied from –9.38 to 38.76%. 
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Figure 6.1. Pre-post change in the percentage of ellipses produced across conditions per 
subject (N = 12).
Figure 6.1 indicates that 8 participants produced significantly more ellipses across 
conditions after proceeding into REST therapy. An unexpected finding was that 
participant WR significantly decreased the overall percentage of ellipses 
produced (cf. Table I7 in the Appendices). 
Between-subject variability in the pre-post change in the length of ellipses 
produced across conditions  
The individual effect sizes in overall length of ellipses produced across conditions 
varied from 0.00 to 0.75 constituents. Figure 6.2 indicates that 6 participants 
significantly increased the length of the ellipses produced across conditions (cf. 
Table I7 in the Appendices). 
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Figure 6.2. Pre-post change in the length of the ellipses produced across conditions per 
subject (N = 12). 
  
Pre-post change in both the percentage and the length of ellipses produced 
across conditions 
Potentially, participants could increase both the percentage and the length of the 
ellipses produced across conditions. In fact, 3 out of the 12 participants (i.e. EL, 
ML, and RK) demonstrated significant changes in the expected direction on both 
morpho-syntactic outcome measures (cf. Table I7 in the Appendices). 
In summary, the overall results indicate that the immediate goal of REST 
therapy was met at the group level. That is, the agrammatic speakers (N = 12), on 
average, significantly produced more elliptical constructions across conditions 
and increased their length. As to the individual effect sizes, 11 out of the 12 
participants significantly increased the percentage of ellipses produced, their 
length, or both. These findings indicate that participants could maintain the 
overuse of elliptical style across untrained communicative settings quite well.  
Style of speech and percentage of ellipses produced across conditions 
Similar to addressing between-subject variability in learning to overuse elliptical 
style, I used the style of speech continuum in order to seek to account for the 
variation in maintenance of the therapy effect. As Figure 6.3 illustrates, the style 
of speech continuum correlated positively and significantly with the pre-post 
increment of change in the percentage of ellipses produced across conditions, r = 
0.645, p (one-tailed) = 0.011. The style of speech continuum accounted for 41.6 
% of the variation in the change in the percentage of ellipses produced. This 
finding supports the hypothesis that corrective speakers show larger increases in 
Results and Discussion 
121
the percentage of ellipses produced across untrained communicative settings 
than preventive speakers do. 
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Figure 6.3. Pre-post increment of change in percentage of ellipses produced across 
conditions as a function of the style of speech continuum (r = 0.645, p = 0.011). Whereas 
GJ is positioned at the corrective end, WR is positioned at the other end – the preventive
one – of this continuum. 
Style of speech and length of ellipses produced across conditions
The style of speech continuum did not correlate significantly with the length of 
ellipses produced across conditions, r = 0.160, p (one-tailed) = 0.208.  
6.4.4. Maintenance effects per condition 
The data presented in the preceding section were obtained by taking all 
communicative settings together. This section focuses on the data per condition.  
Table 6.3. Maintenance effects of REST therapy per condition  
Group level (N = 12) Individual level
Condition
Morpho-
syntactic 
variable Pre Post Δ Wilcoxon signed-rank test Effect size Increase 
AAT % 64.91 70.04 5.13 z = -1.490, p = 0.152 r = -0.30 ns 
L 1.58 1.73 0.15 z = -1.490, p = 0.099 r = -0.30 ns 
PDT % 39.33 65.02 25.69 * z = -2.275, p = 0.040 r = -0.46 7/12 sign 
L 1.81 2.33 0.52 ** z = -2.824, p = 0.005 r = -0.58 5/12 sign 
HF % 62.03 72.89 10.86 * z = -2.275, p = 0.040 r = -0.46 5/12 sign 
L 1.43 1.59 0.16 z = -1.844, p = 0.099 r = -0.38 6/12 sign 
Note. % and L refer to the percentage of ellipses produced and their length respectively.  
* p < 0.05, one-tailed ** p < 0.01, one-tailed. 
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As Table 6.3 illustrates, the group of agrammatic speakers (N = 12) significantly 
increased the percentage of ellipses in the PDT and HF. Only in the PDT, the 
participants, on average, produced significant lengthier ellipses. As to the 
individual participants, significant increases in both the percentage of ellipses 
produced and their length were obtained for the PDT and HF. In none of the 
individual participants, significant effects of REST therapy could be established 
for the AAT (for details on the individual effect sizes, see Tables I8 to I10 in the 
Appendices).   
In line with the expectations, the corrective speakers showed the largest 
increases in the percentage of ellipses produced in the AAT and the HF; however, 
they did not in the PDT. In none of the conditions increases in the length of 
ellipses could be explained on the basis of participants’ style of speech (cf. Table 
6.4). I delay interpreting the latter finding until the General Discussion. 
Table 6.4. Pearson correlations between style of speech continuum and morpho-syntactic 
outcome measures per condition (N = 12) 
Note.Δ % = increment of change in percentage of ellipses produced; Δ L = increment of change in the 
length of ellipses produced. 
a None of the individual effect sizes was significant for the AAT. Pearson correlations between both 
variables were nevertheless calculated for this condition in order to investigate whether the individual 
effect sizes related to style of speech. 
* p < 0.05, one-tailed ** p < 0.01, one-tailed.
6.4.5. Effects on secondary variables  
In the current study, the increases in the relative number of ellipses produced and 
their length were taken as primary measures of enhancement of elliptical style. 
Secondary morpho-syntactic variables were calculated as well. These were the 
percentage of verbal ellipses and the percentage of Noun Phrases produced in 
ellipses. In addition, it was investigated whether participants could shift their style 
of speech on command. 
Increment of change in percentage of verbal ellipses across conditions 
Firstly, the increment of change in the percentage of ellipses containing a 
nonfinite verb, when compared to the percentage of nonverbal ellipses, was 
calculated. This parameter is of relevance because REST therapy strongly 
    Condition 
Correlations between:  AAT a PDT HF  
Δ %  r = 0.667, p = 0.006 ** r = 0.389, p = 0.107 r = 0.580, p = 0.012 *Style of speech 
continuum & Δ L r = 0.183, p = 0.292 r = 0.127, p = 0.355 r = -0.056, p = 0.531 
Results and Discussion 
123
focused on verbal ellipses: Nine out of the 10 therapy levels trained either verbal 
isolated predicates or verbal subject-predicates.  
Across conditions, the agrammatic speakers (N = 12) significantly 
increased the percentage of verbal ellipses from 14.00 % during the pretherapy 
measurements to 27.59% during the posttherapy ones, z = -3.059, p (one-tailed) 
= 0.000, r = -0.62. It is important to note that, although the percentage of verbal 
ellipses almost doubled, it remained relatively low in comparison to the 
percentage of nonverbal ellipses. That is, during the posttherapy measurements, 
the 12 participants averaged 27.59% verbal ellipses in comparison to 72.41%
nonverbal ellipses.  
At the individual level, 8 out of the 12 agrammatic participants significantly 
increased the percentage of verbal ellipses produced across conditions (cf. Table 
I11 in the Appendices). A positive, though not significant, correlation was found 
between the style of speech continuum and the percentage of verbal ellipses 
produced across conditions, r = 0.315, p (one-tailed) = 0.156.  
Increment of change in the percentage of Noun Phrases across conditions 
Another secondary measure of participants’ grammatical output was the relative 
number of Noun Phrases (NPs), in comparison to the number of Determiner 
Phrases (DPs), produced in elliptical style. The production of DPs was not 
encouraged; REST therapy focused on the production of NPs only. Therefore, it 
was hypothesized that the overall number of NPs should increase.  
In collapsing across the three communicative settings, the agrammatic 
speakers, on average, significantly increased the percentage of NPs from the pre- 
to the posttherapy measurements (31.96 versus 44.01%), z = -2.040, p = 0.021, r 
= -0.42. The individual results, which are given in Table I12 in the Appendices, 
indicate that 4 out of the 12 participants significantly expanded the number of NPs 
in their ellipses. The style of speech continuum correlated positively, but not 
significantly, with the pre-post change in the percentage of NPs, r = 0.432, p (one-
tailed) = 0.065.  Statistical power was 46.07%.  
Participants’ skill to shift style of speech on command 
Although, for reasons explained in chapter 5, I could not use the ANELT to 
assess communication improvement, I could still employ these test results to 
study participants’ ability to shift between the overuse ellipses and sentences on 
command. For example, participant HK could shift between sentences and 
ellipses, because she produced significantly fewer elliptical constructions in the 
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ANELT with sentential instruction (i.e. 4.17%), when compared to the one with 
elliptical instruction (i.e. 40.74%, cf. Table I13 in the Appendices).
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Figure 6.4. Shift in style of speech per subject (N = 10), as a function of the style of speech 
continuum (r = -0.562, p = 0.019). Whereas GJ is positioned at the corrective end, TW is 
positioned at the other end – the preventive one – of this continuum. 
Participants RK and WR have missing values for this measure because the 
ANELT with the original instruction was administered during the 
postmeasurements. Their data were not used in the regression model. As Figure 
6.4 shows, the style of speech continuum correlated significantly with the ability to 
shift between ellipses and sentences, r = -0.562, p (one-tailed) = 0.019. This 
finding supports the hypothesis that corrective speakers can change their style of 
speech to a larger extent than the preventive speakers can. 
6.5. Possible disturbing and facilitating factors 
In the preceding sections, I used the style of speech continuum to investigate 
individual differences in the skill to maintain the effect of REST therapy on 
grammatical output. Since this continuum could be used to explain between-
subject variability in the effect of REST therapy on the percentage of ellipses 
produced across conditions as well as in the AAT and HF, this continuum proved 
to be a useful tool. However, it remains unclear what mechanisms underlie the 
language performance reflected by this continuum.  
By correlating several (neuro)psychological outcome measures with this 
continuum, I will seek to specify the cognitive mechanisms underlying the style of 
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speech continuum. I consider the following (neuro)psychological factors to be 
possible underlying mechanisms of between-subject variation in style of speech: 
language processing capacity, acceptance of elliptical style, communicative 
intellectual awareness, and executive performance. 
Reduced processing capacity 
It is possible that variability in the severity of the reduction in the language 
processing capacity underlies, at least in part, the observed between-subject 
differences in style of speech. The more severe the processing capacity is 
reduced, the less the speaker is capable of actually producing well-formed 
sentences (e.g. Kolk, 1995; Kolk & Van Grunsven, 1985; Kolk, Van Grunsven, & 
Keyser, 1984). Since adaptation was no feasible option in the SOIT and WEZT, I 
considered the percentage of well-formed sentences produced in these sentence 
production tasks to be inversely proportional to the severity of reduction in 
language processing capacity. 
The percentage of well-formed sentences produced correlated positively, 
though not significantly, with the style of speech continuum, r = 0.166, p (one-
tailed) > 0.05. 
Acceptance of elliptical style  
Another neuropsychological factor that may account for between-subject 
differences in maintenance of the effects of REST therapy is acceptance of 
elliptical style. I recall from chapter 5 that the higher the score on the Acceptation 
of Elliptical Style Questionnaire (AESQ), the more the participant accepted 
elliptical style. The AESQ was administered during the posttherapy 
measurements, because the participants needed at least some experience in 
overusing ellipses in order to be able to reflect on its acceptability. Participants 
ML and HK have missing values for the AESQ. Their data were not used in the 
regression model. 
As Figure 6.5 illustrates, the AESQ correlated positively and significantly 
with the style of speech continuum, r = 0.648, p (one-tailed) = 0.023. This finding 
indicates that corrective speakers accepted elliptical style better than the 
preventive speakers did. The individual data are provided in Table I14 in the 
Appendices. 
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Figure 6.5. Acceptance of elliptical style as a function of the style of speech continuum (N 
= 10), r = 0.648, p = 0.023. Whereas GJ is positioned at the corrective end, WR is 
positioned at the other end – the preventive one – of this continuum. 
Communicative intellectual awareness  
The Communicative Intellectual Awareness Questionnaire (CIAQ) was 
administered during the pretherapy measurements in order to test whether 
participants were aware of the fact that difficulties arise from time to time in 
getting across the message. The individual data are provided in Table I15 in the 
Appendices. The CIAQ correlated positively, but not significantly, with the style of 
speech continuum, r = 0.395, p (one-tailed) = 0.097. Statistical power was 
39.88%.  
Executive function  
In the present study, I sought to measure aspects of executive function by means 
of several neuropsychological tests: The Dutch version of the Stroop Colour-Word 
Test, the Wisconsin Card Sorting Test (WCST), and the Tower of London test 
(TOL). For reasons of reliability, explained in detail in chapter 5, the pretherapy 
measurements were used only.  
The Stroop data were difficult to interpret. Firstly, 2 out of the 12 
participants (i.e. GJ and EL) were unable to complete the test. Secondly, none of 
the 10 agrammatic participants who completed the test produced response times 
that came within the range of healthy controls.  
In addition, the third condition in which the participants were instructed to 
name the colour of the ink in which the words were printed, did not always yield 
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longer response times than the control conditions. This held for 4 out of the 10 
participants.  
Since the effect of interference could not be established from the norm 
data of Schmand, Houx, and De Koning (2002), another outcome measure was 
used. That is, I counted the number times a participant named the word instead of 
the colour of the ink in which that particular word was printed. This measure may 
be inversely proportional to participant’s ability to suppress the prepotent 
response to name the word (cf. Andrés, 2003). The individual test scores are 
provided in Table I16 in the Appendices. 
There is growing evidence that, although different specialized executive 
processes can be distinguished, executive functions show some overlap (e.g. 
Duncan, Johnson, Swales, & Freer, 1997; Miyake et al., 2001; Ward, Roberts, & 
Phillips, 2001). Therefore, a multiple regression analysis with the stepwise 
method was run, in order to investigate whether individual measures of executive 
function or combinations of these measures could explain some of the variation in 
style of speech. As indicated above, 2 participants had missing scores for the 
Stroop test. These missing data points were excluded on a pairwise basis in the 
regression analysis. 
Table 6.5. Pearson correlations between measures of executive functioning and style of 
speech continuum 
As expected, the style of speech continuum correlated negatively with the 
individual executive tests, which suggests that corrective speakers performed 
better on these tests than the preventive speakers did (cf. Table 6.5). However, 
the variability in style of speech could not be significantly predicted from one or 
more executive tests, all p (one-tailed) values > 0.05. With 12 participants, the 
present study had a power of 54.98% to yield a statistically significant result with r
= -0.481. I delay interpreting these results until the General Discussion. 
  Test of executive functioning 
Correlations between: Stroop  (N = 10) 
TOL 
(N = 12) 
WCST 
(N = 12) 
Style of speech continuum r = -0.481, ns r = -0.411, ns r = -0.087, ns
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6.6. Functional communication 
Although REST therapy immediately aimed at increased production of elliptical 
style, this was not its ultimate goal. REST therapy ultimately targeted improved 
communicative efficacy and efficiency. In order to establish communicative 
efficacy, it was calculated how many of the essential propositions (i.e. %Prop) 
each participant expressed in the PDT and HF. Since not only the percentage of 
relevant propositions but also the time for participants’ speech was known (cf. 
Table I19 in the Appendices), it was possible to establish participants’ 
communicative efficiency, which is the rate at which the essential propositions of 
the message were produced (i.e. Prop/min). Changes in the number of relevant 
propositions per minute were indicated with the Efficiency Odds Ratio (EOR). An 
EOR of over 1 was taken to indicate an increase in communicative efficiency. 
As Table 6.6 illustrates, the group of agrammatic speakers (N = 12) 
showed significant gains in communicative efficacy in the HF, but not in the PDT. 
At the group level, significant increases in communicative efficiency could be 
established for both the PDT and HF. 
Table 6.6. Pre-post effects of REST therapy on functional communication  
Group level (N = 12) Individual level
Condition
Variable of 
functional 
communication Pre Post Δ Wilcoxon signed-rank test Effect size Increase a 
PDT %Prop 77.54 76.32 -1.22 z = -0.311, p = 0.392 r = -0.06 1/9 sign 
Prop/min 8.79 12.10 3.30 * z = -2.275, p = 0.010 r = -0.46 8/9 EOR > 1 
HF %Prop 73.67 78.55 4.88 ** z = -2.511, p  = 0.005 r = -0.51 3/8 sign 
Prop/min 9.03 13.11 4.08 * z = -2.275, p = 0.010 r = -0.46 8/8 EOR > 1 
Note. For explanation of abbreviations, see text above. 
a This column indicates how many of the participants who showed a significant effect of REST therapy 
on their grammatical output in the PDT (n = 9) and the HF (n = 8), also increased communicative 
efficacy and efficiency. 
* p < 0.05, one-tailed ** p < 0.01, one-tailed.
The last column of Table 6.6 presents the data at the individual level. I recall from 
the preceding sections that 9 participants showed a significant effect of REST 
therapy on their grammatical output in the PDT. In the HF, this held for 8 
participants. The last column indicates how many of these participants also 
increased communicative efficacy and efficiency. As expected, almost all 
participants who significantly enhanced elliptical style also improved 
communicative efficiency. Gains in communicative efficacy were observed, 
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however, not in all participants. An unexpected finding was that participant WR 
significantly increased the percentage of essential propositions in the HF even 
though he significantly decreased the percentage of ellipses produced in that 
condition (cf. Table I18 in the Appendices).  
Table 6.7. Pearson correlations between style of speech continuum and the parameters of 
functional communication per condition (N = 12) 
In order to test whether corrective speakers showed larger gains in functional 
communication than preventive speakers did, correlations were calculated 
between the style of speech continuum and both parameters of functional 
communication. As Table 6.7 indicates, in neither the PDT nor the HF, the style of 
speech continuum correlated positively and significantly with the variables of 
functional communication, all p (one-tailed) values > 0.05. 
Possible trade-off between efficiency and efficacy 
An important issue that has to be addressed is the possible trade-off between 
communicative efficacy and efficiency. In the PDT, participants CP and RK 
improved efficiency whereas they significantly decreased the percentage of 
essential propositions. This finding may be due to unreliable measures of 
language performance. In both participants, the posttherapy PDT sample sizes 
were under 300. However, it is also possible that communicative efficiency 
improved at the expense of communicative efficacy in these participants. It is 
therefore important to investigate whether such a trade-off may also be present in 
the HF.  
Inspection of the individual data (cf. Table I18 in the Appendices) 
indicates that 7 out of the 8 agrammatic participants who significantly expanded 
elliptical style in the HF increased both communicative efficacy and efficiency. 
Thus, these 7 participants got their messages across faster and nevertheless 
provided the listener with (at least the) the same amount of information. JP was 
the only participant who, while improving communicative efficiency, produced 
fewer essential propositions in the HF. However, the decrease in JP’s percentage 
   Condition 
Correlations between:  PDT HF 
Communicative efficacy r = -0.104, ns r = 0.170, nsStyle of speech  
continuum & Communicative efficiency r = -0.165, ns r = 0.311, ns
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of essential propositions was not significant, p (one-tailed) = 0.189. These 
findings strongly suggest that there is no reason to assume that participants’ 
communicative efficiency in the HF improved at the expense of communicative 
efficacy.  
6.7. Pre-follow-up maintenance  
The present section will address the question whether the effects of REST 
therapy were still present 6 months after ending the therapy programme.  
6.7.1. Overall maintenance of therapy effects: Pre- versus FU-therapy 
Average pre-FU change in the percentage of ellipses produced across conditions
During the FU-therapy measurements, the agrammatic speakers as a group (N = 
12) still produced significantly more ellipses (M = 67.46%) than before proceeding 
into REST (M = 58.13%), z = -2.510, p (one-tailed) = 0.025, r = -0.51.  
Average pre-FU change in the length of ellipses produced across conditions
The effect of REST therapy on the length of the ellipses produced, which could be 
established during the posttherapy measurements, was no longer present 6 
months after ending REST therapy. That is, the difference between the average 
length of ellipses produced during the FU-therapy measurements (M = 1.67) was 
not significantly different from the average length before REST therapy (M = 
1.50), z = -1.960, p (one-tailed) = 0.192, r = -0.34.  
6.7.2. Individual differences in pre-follow-up maintenance  
Between-subject variability in the pre-FU change in the percentage of ellipses 
produced across conditions 
The individual effect sizes in the pre-FU change in the percentage of ellipses 
produced across conditions varied from –9.30 to 26.54%. I recall from section 
6.4.2 that 8 out of the 12 participants had significantly increased the percentage 
of ellipses from the pre- to the posttherapy measurements.  
Figure 6.6 shows that the effect of REST therapy was still present during 
the FU-therapy measurements in 6 out of these 8 participants. Participants EL 
and JP, however, no longer showed a significant effect on the overall percentage 
of ellipses (cf. Table I20 in the Appendices). Although WR had significantly 
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reduced the percentage of ellipses produced from the pre- to the posttherapy 
measurements, he showed a small, but not significant, increase on this variable 
during the FU-measurements. 
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Figure 6.6. Pre-FU change in the percentage of ellipses produced across conditions per 
subject (N = 12). 
Between-subject variability in the pre-FU change in the length of ellipses 
produced across conditions
The individual effect sizes in the pre-FU change in the length of ellipses produced 
across conditions varied from –0.73 to 0.65 constituents. Six out of the 12 
participants had significantly increased the length of the ellipses from the pre- to 
the posttherapy measurements.  
During the FU-therapy measurements, this effect of REST therapy was 
still present in 5 out of these 6 participants; participant HK no longer showed a 
significant effect on the length of ellipses produced (cf. Figure 6.7).  
It is interesting to note that participants GJ and TW also produced 
significantly longer ellipses during the FU-therapy measurements, whereas they 
had not shown such an effect during the posttherapy measurements. Contrary to 
my expectations, participant CP significantly reduced the length of the ellipses 
produced across conditions from the pre- to the FU-therapy measurements (cf. 
Table I20 in the Appendices). 
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Figure 6.7. Pre-FU change in the length of ellipses produced across conditions per subject 
(N = 12). 
Pre-FU change in both the percentage and the length of ellipses produced across 
conditions
Participants, potentially, could increase both the percentage of ellipses and their 
length. In fact, 3 out of the 12 participants (i.e. EL, ML and RK) had demonstrated 
significant changes on both outcome measures from the pre- to the posttherapy 
measurements. In two out of these 3 participants (i.e. ML and RK), these effects 
were still present 6 months after ending the therapy programme (cf. Table I20 in 
the Appendices).  
Neither across conditions nor for any of the individual conditions, significant 
correlations between the style of speech continuum and the long-term 
maintenance effect of REST could be established. The correlations between 
these variables ranged from -0.085 to 0.373 (all p [one-tailed] values > 0.05). So, 
although the corrective speakers had shown the largest pre-post maintenance 
effects, the corrective speakers, when compared to preventive speakers, were not 
better in maintaining the therapy effect for the long term. In the following section, I 
therefore restrict myself to summarizing the data per condition. 
6.7.3. Maintenance effects per condition  
As Table 6.8 illustrates, 6 months after ending REST therapy, the agrammatic 
speakers (N = 12) as a group still produced significantly more elliptical 
constructions in the PDT, when compared to the pretherapy one. However, the 
significant effect on the length of the ellipses produced, which could be observed 
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during the posttherapy measurement, was no longer present during the FU-
therapy PDT. 
Table 6.8. Pre-FU maintenance effects of REST therapy per condition 
Group level (N = 12) Individual level
Condition
Morpho-
syntactic
variable Pre FU Δ Wilcoxon signed-rank test Effect size Increase a
AAT % 64.91 68.08 3.17 z = -0.978, p = 0.366 r = -0.20 ns 
L 1.58 1.60 0.02 z = -0.275, p = 0.750 r = -0.06 ns 
PDT % 39.33 55.95 16.62 * z = -2.510, p = 0.025 r = -0.51 4/7 sign 
L 1.81 2.15 0.35 z = -2.276, p = 0.050 r = -0.46 3/5 sign 
HF % 62.03 70.79 8.76 z = -1.883, p = 0.096 r = -0.38 3/5 sign 
L 1.43 1.58 0.16 z = -1.511, p = 0.222 r = -0.31 4/6 sign 
Note. a This column indicates how many of the participants who had shown a significant effect of 
REST therapy on their grammatical output during the posttherapy measurements, also did so 6 
months after ending REST therapy. 
* p < 0.05, one-tailed.
In the HF, the group of agrammatic speakers did no longer show a significant 
effect of REST therapy on the percentage of ellipses produced. As to the 
individual participants, significant long-term maintenance effects could be 
established for both the PDT and HF (details on the individual effect sizes are 
provided in Tables I21 to I23 in the Appendices).  
6.7.4. Pre-follow-up maintenance of gains in functional communication 
Since the ultimate goal of REST therapy was to improve functional 
communication, it was investigated whether the effects of REST therapy on 
functional communication were long lasting. Six months after ending the therapy 
programme, the group of agrammatic speakers (N =12) still produced significantly 
more essential propositions in the HF than before proceeding into REST therapy 
(cf. Table 6.9).  
The effects on communicative efficiency, which could be established 
during the posttherapy measurements, were also long lasting. Both in the PDT 
and the HF, the average number of propositions produced per minute was 
significantly higher during the FU-therapy measurements than during the 
pretherapy ones.  
At the individual level, long-term maintenance of gains in functional 
communication could be observed for both the PDT and HF (details on the 
individual effect sizes are provided in Tables I24 and I25 in the Appendices). 
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Table 6.9. Pre-FU effects of REST therapy on functional communication 
Group level (N = 12) Individual level
Condition
Variable of 
functional 
communication Pre Post Δ Wilcoxon signed-rank test Effect size Increase a 
PDT % Prop 77.54 78.26 0.72 z = -0.589, p = 0.291 r = -0.12 1/1 sign 
Prop/min 8.79 12.11 3.32 * z = -1.961, p = 0.026 r = -0.40 5/8 EOR > 1 
HF % Prop 73.67 79.06 5.38 ** z = -2.589, p = 0.003 r = -0.53 1/3 sign 
Prop/min 9.03 14.15 5.12 ** z = -2.510, p = 0.005 r = -0.51 4/8 EOR > 1 
Note. EOR = Efficiency Odds Ratio, which indicates the change in the number of relevant propositions 
per minute. a This column indicates how many of the participants who had shown an effect of REST 
therapy on functional communication during the posttherapy measurements, still did so 6 months after 
ending REST therapy. 
* p < 0.05, one-tailed ** p < 0.01, one-tailed.
6.8. General discussion and conclusion 
In this dissertation, I sought to provide an answer to the question as to whether a 
Dutch version of the Reduced Syntax Therapy (REST) leads, after a period of 
restoration therapy, to the overuse of ellipses and consequently to an increase in 
functional communication in chronic agrammatism. Hence, the primary goal of the 
present study was to examine whether chronic agrammatic speakers could learn 
to overuse elliptical constructions and whether they could maintain the high 
frequent use of this compensatory style of speech. The second goal was to 
investigate whether functional communication improves after REST therapy. 
Learning and maintaining the overuse of elliptical style 
Regarding the first main goal, the results of the present study indicate that all 
agrammatic speakers (N = 12) were able to learn to overuse elliptical style during 
the period of therapy. After REST therapy, eleven out of the 12 participants 
improved elliptical style across untrained communicative settings. Even 6 months 
after ending the therapy programme, significant effects of REST therapy on 
grammatical output could be established in 9 out of these 11 participants. This 
suggests that the effects of REST therapy on participants’ grammatical output 
were long lasting. 
Effects of REST therapy on functional communication
Although REST therapy immediately aimed at increased production of ellipses, 
this was not its ultimate goal. REST therapy ultimately targeted improved 
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functional communication. That is, REST therapy should improve both 
communicative efficiency and efficacy. Gains in communicative efficiency could 
be established in 89% of the participants who showed significant increases in 
elliptical style. With respect to communicative efficacy, significant improvements 
were observed as well; however, not in all participants who significantly 
elaborated elliptical style (i.e. only in 38% of them).  
The effects of the overuse of elliptical style on communicative efficacy 
obtained in the present study seem to differ from those obtained by Van den Berg 
and Kolk (1996). Van den Berg and Kolk used the Amsterdam-Nijmegen 
Everyday Language Test (ANELT; Blomert, Koster, & Kean, 1995) to measure 
communicative efficacy. Both chronic agrammatic speakers (N = 2), who 
participated in their study, significantly expanded elliptical style and significantly 
improved communicative efficacy. In the ANELT, scoring of communicative 
efficacy is based on the listener’s judgement. In the present study, however, a 
quantitative score of efficacy was derived. In line with Christiansen (1996) as well 
as Ramsberger and Rende (2002), I counted the number of relevant propositions, 
which were also expressed by healthy controls. Because reference was made to 
the performance of healthy controls, external scoring criteria were present to 
judge the agrammatic speakers’ communicative performance against.  
Although I think that propositional scoring, because of its objectivity, holds 
great promise, using this measure made it difficult to compare the results 
obtained in the present study with those obtained by Van den Berg and Kolk. To 
the best of my knowledge, no research has been conducted to investigate the 
relation between a propositional scoring of communicative efficacy and listeners’ 
judgement in the ANELT; however, the relation between scoring the percentage 
Correct Information Units (i.e. % CIUs, see Nicholas & Brookshire, 1993) and 
listeners’ judgement of aphasics’ informativeness has been investigated. The 
study of Doyle, Tsironas, Goda, and Kalinyak (1996) indicates that the 
percentage of CIUs accurately predicted unfamiliar peers’ perceptions of how 
informative aphasic speakers were. Ross and Wertz (1999) found that changes in 
WPM and CIU/min were significantly related to listeners’ judgement of change in 
overall communicative ability. Although both studies seem to indicate that 
changes in quantitative scores of informativeness and efficiency are perceptible to 
naive listeners, Jacobs (2001) documented considerable variability in the 
correlations between these quantitative scores and the listeners’ judgement. 
Since, until now, the relationship between the propositional scoring of 
communicative efficacy and listeners’ judgement of this measure is unclear, it is 
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possible that the difference in outcome between the study of Van den Berg and 
Kolk (1996) and the current study relates to methodology. 
Between-subject variability  
In the present study, I sought to account for between-subject variability in learning 
to overuse elliptical style and in maintenance of the therapy effects. It was 
hypothesized that corrective speakers benefit from REST therapy more than 
preventive speakers do, because the former have more room for improvement in 
producing ellipses. In summarizing the main results presented in the preceding 
sections, it appears that corrective speakers, when compared to preventive 
speakers: 
(a) Somewhat faster learn to overuse elliptical style during therapy (ns); 
(b) Significantly better maintain the effects of REST therapy, at least with 
respect to the effect on the percentage of ellipses produced (i.e. across 
conditions, in the AAT, as well as in the HF); 
(c) Show larger increases in the percentage of verbal ellipses as well as the 
percentage of Noun Phrases produced in ellipses (ns); 
(d) Significantly better shift their style of speech on command; 
(e) Have slightly less severely reduced language processing capacities (ns); 
(f) Accept elliptical style significantly better; 
(g) Seem to be more aware of the fact that difficulties arise from time to time 
in getting across their message (ns), and  
(h) Have somewhat better executive function (ns) 
Findings (b) and (c) support the hypothesis that corrective speakers profit more 
from REST therapy than preventive speakers do; however, the main findings 
raise new questions as well. Firstly, findings (a), (d), (f), (g) and (h) seem to 
indicate that corrective speakers, when compared to preventive speakers, have 
better skills to learn to overuse elliptical style, to maintain the effects of therapy, 
and also accept elliptical style more. This sounds paradoxical and leads to the 
question why the ones who should want and be able to use elliptical style more 
needed REST therapy to actually do so. Secondly, finding (b) implies that 
participants’ style of speech could be used to explain between-subject differences 
in the increment of change in the percentage of ellipses produced. However, as 
indicated in the preceding sections, between-subject variability in the increases in 
the length of ellipses produced could not be explained. Consequently, it is to 
reflect on the morpho-syntactic outcome measures selected in the present study 
and the way style of speech was operationally defined.  
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Before addressing these questions, however, it is of importance to reflect on the 
validity of the evidence about REST therapy obtained with the reported study. I 
recall that a multiple single-case design (N = 12) was used in the current study. 
The rationale for this design was that it allows determination of the range of 
subject characteristics in which the therapeutic effect manifests itself. This is also 
the reason why preventive speakers were included, even though I expected that 
these speakers would improve elliptical style to a lesser extent than corrective 
speakers would. Robey and Schultz (1998) consider multiple-single case designs 
to be phase II-studies, which cannot yield the highest level of evidence. Although I 
am aware of the fact that the results of the current study will have to be confirmed 
using a stronger design (e.g. a randomized control trials), the questions listed 
above will nevertheless be addressed.  
A paradox 
A first theoretical question to address is why corrective speakers did not learn to 
overuse elliptical style in spontaneous speech on their own accord. This question 
is relevant because corrective speakers, when compared to preventive speakers, 
seem to have better skills to learn and maintain the overuse of elliptical style, and 
also accept it more. There seem to be two (neuro)psychological factors in this 
paradox: (a) acceptance of elliptical style and (b) executive function. Although 
precisely specifying the cause of the paradox awaits future research, I will reflect 
on both factors.  
To start with acceptance of elliptical style, it seems inconsistent that those 
who accept elliptical style most did use it least in spontaneous conversation 
before proceeding into REST therapy. This is especially surprising, because 
corrective speakers seem to be better able to actually learn to overuse elliptical 
style than preventive speakers are. In seeking to provide a plausible explanation 
for this inconsistency, it is important to be aware of the fact that acceptance of 
elliptical was measured after REST therapy. As explained in section 6.5, the 
rationale for choosing this point in time to measure acceptance was that 
participants needed to have at least some experience in overusing ellipses in 
order to be able to reflect on its acceptability. It seems quite possible that REST 
therapy provided corrective speakers with an efficient style of speech, which they 
may have been unaware of before REST therapy. Put differently, it is possible 
that corrective speakers only after REST therapy became aware of the benefits of 
this compensatory style of speech. The fact that corrective speakers could learn 
to overuse elliptical style with relative ease during the period of therapy and could 
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maintain the therapy effect quite well may have increased their acceptance of this 
compensatory style of speech. It seems also reasonable to assume that their 
acceptance of this compensatory style of speech explains why corrective 
speakers applied elliptical style more often in daily communication after than 
before being treated with REST therapy. 
A second aspect of the paradox is that preventive speakers, who seem to 
have limited executive skills, nevertheless learned to overuse elliptical style on 
their own accord. Two explanations suggest themselves. 
A first explanation is that preventive speakers, although they may be 
more limited in executive functioning than corrective speakers are, already have 
overcome the controlled phase of producing ellipses, whereas corrective 
speakers have not. That is, despite their impaired executive functioning, 
preventive speakers may have already learned to suppress the prepotent 
response to produce a sentence. Although preventive speakers’ executive 
performance may be sufficient in order to automatize the production of ellipses, 
they did not produce lengthier ellipses after REST therapy. The finding that they 
did not elaborate on their style of speech may indicate that executive function is 
hampered in preventive speakers. 
An alternative explanation is that, because preventive speakers are more 
severely hampered in producing sentences than corrective speakers are, the 
former may need relatively less executive function to overuse elliptical style than 
the latter do. As has been extensively discussed in chapter 3, there is between-
subject variation in the severity of the temporal disorder in producing sentences. 
The more severe the disorder, the less the speaker is capable of actually 
producing well-formed sentences (e.g. Kolk, 1995; Kolk & Van Grunsven, 1985; 
Kolk, Van Grunsven, & Keyser, 1984). It is possible that, with increasing difficulty 
to produce sentences, the suppression of the prepotent response to produce a 
sentence becomes easier. Then, preventive speakers may more easily meet the 
goal of overusing elliptical style because, for them, there is less response 
competition between ellipses and sentences. Although the results obtained in the 
present study cannot be viewed as decisive, they support this hypothesis: 
corrective speakers both performed better on the sentence production task and 
the tests of executive function than preventive speakers did.  
It is important to note that both explanations are compatible with the 
finding of the present study that corrective speakers have somewhat better 
executive function than preventive speakers have. This finding is in line with the 
results obtained in other studies (e.g. Hinckley & Carr, 2001, 2005; Hinckley, 
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Patterson, & Carr, 2001). For example, Hinckley and Carr (2001) used the 
Wisconsin Card Sorting Test (WCST) to investigate the contributions of executive 
function to the success of compensatory training. Although their study was 
explorative, their data obtained with 2 chronic Broca’s aphasics, indicate that the 
subject with relatively high executive performance needed fewer therapy sessions 
to reach the therapy goal, better generalized improved performance to untrained 
tasks, and better maintained the therapy effect than the participant with relatively 
low executive function did.  
The question that remains, however, is why no support could be obtained 
for the hypothesis that corrective speakers have better executive function than 
preventive speakers have. As expected, the style of speech continuum correlated 
negatively with the error scores of executive function; however, none of the 
correlations reached significance.  
The lack of support may relate to the fact that I did not investigate all 
aspects of executive functioning. Although the participants were presented with 
neuropsychological tests that tap on inhibition and shifting, the test battery did not 
include any tests on updating and monitoring, whereas this executive function 
seems to play an important role in corrective adaptation. Miyake et al. (2000) 
claim that this updating and monitoring function is closely related to working 
memory because this function is involved in the active manipulation of 
information. Since corrective adaptation is applied after using the reduced 
processing capacity, corrective speakers have to monitor the overt and covert 
speech production for their restart-strategy to be effective. Whenever corrective 
and preventive speakers differ with respect to updating and monitoring, it is not 
unanticipated that no significant correlations between the style of speech 
continuum and the tests of executive function were obtained.  
Another plausible explanation for the lack of support for this hypothesis is 
low statistical power. Using the criteria of Cohen (1988, 1992, p.32, cited in Field, 
2005) moderate correlations could be established; however, statistical power was 
low (cf. section 6.5). 
Length of ellipses 
A second subject matter to address is the morpho-syntactic outcome measures 
used in the present study. The effect of REST therapy on the percentage of 
ellipses produced could be explained on the basis of participants’ style of speech 
before proceeding into REST therapy; however, variation in pretherapy style of 
speech could not be used to explain the effect on the length of ellipses produced. 
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This may be due to trade-off effects between the percentage of ellipses produced 
and their length. That is, since the percentage and the length of the ellipses 
produced are in a way communicating vessels, participants may compensate for 
an increase in the length of ellipses by decreasing the percentage of ellipses and 
the other way round. In other words, an increase in the percentage of ellipses 
produced may be compensated for by a decrease in their length.  
A possible limitation of the studies conducted so far (e.g. Saffran, Berndt, 
& Schwartz, 1989; Van den Berg & Kolk, 1996), including the current study, is that 
both morpho-syntactic outcome measures are calculated separately. An 
interesting alternative for future research might be to calculate the morpho-
syntactic variables in stages. More specifically, the results of this study suggest 
that it is important to calculate the combined effects of an increase in the 
percentage of ellipses produced and their length first. A possible approach to do 
so is to calculate the relative number of words produced in ellipses, when 
compared to the relative number of words produced in sentences. Subsequently, 
by calculating the relative number of ellipses and their length separately, it could 
be investigated which of the latter parameters contribute most to the increase in 
elliptical style. 
Style of speech continuum 
A last theoretic question to be raised is the way corrective adaptation and 
preventive adaptation were operationally defined in the present study. That is, 
after analysing the data, I reckon that the style of speech continuum merits some 
consideration. Though many researchers (e.g. Hesketh & Bishop, 1996; Kolk, 
1995; Kolk, Van Grunsven, & Keyser, 1984; Van den Berg & Kolk, 1996) 
differentiated between corrective and preventive speakers, no clear-cut 
parameters have been published to do so in clinical practice. In the present study, 
corrective adaptation was operationally defined as the percentage of nonfluent 
and ill-formed utterances. Nonfluency may reflect covert repair of the syntactic 
computational process as well as other linguistic difficulties, such as word finding 
difficulties (e.g. Oomen, Postma, & Kolk, 2001). Since at least some aspects of 
covert reactive mechanisms seem to relate to syntactic planning as such, the 
percentage of nonfluency was calculated over both sentences and ellipses. Given 
that incorrectly produced utterances result from producing utterances that are too 
complex to handle within the reduced processing capacity (e.g. Kolk, 1995; Kolk 
& Van Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984), these utterances 
were also included in the style of speech continuum. 
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Although the choice for the construction of the style of speech continuum seemed 
a reasonable one from a theoretical point of view, there is a possible limitation. 
That is, I did not differentiate between nonfluency in the production in sentences 
and ellipses. This meant a disadvantage for those speakers who already 
overused elliptical style but did so with many nonword fillers, repetitions, or 
corrections, which could have resulted from word finding difficulties or mild 
apraxia of speech. For example, participant AJ was labelled to be a more 
corrective speaker than participant HK was. In pooling over both sentences and 
ellipses, AJ produced more nonfluent and incorrect utterances than HK did in the 
pretherapy semi-standardised interview of the AAT (85.00 versus 75.67%
respectively, cf. Table 5.3, p. 85). However, participant AJ produced more ellipses 
than HK did in the pretherapy AAT (100.00 versus 16.21%). Since AJ already 
overused elliptical style in spontaneous speech, AJ had less room for 
improvement in elliptical style than HK had: Whereas AJ could only increase the 
length of the ellipses, participant HK could increase both the percentage of 
ellipses produced and their length. Therefore, agrammatic speakers who already 
produced elliptical style to some extent, yet did so nonfluently (e.g. AJ), should 
have been ranked less corrective than speakers who produced sentences 
nonfluently (e.g. HK). Stated differently, participant HK, instead of AJ, should 
have been labelled more corrective.  
The fact that corrective adaptation may have been operationally defined 
too stringently in the present study may have prevented us from establishing 
significant correlations between the style of speech continuum and the 
neuropsychological outcome measures.  
Implications for clinical practice 
The data of the present study suggest that REST therapy further improves 
functional efficiency in chronic agrammatic speakers. Therefore, it may be an 
effective therapy to help agrammatic speakers for whom restoration therapy has 
failed in getting across the message more efficiently.  
The ability to predict, at least to some extent, who will benefit from REST 
therapy and who will not, provides those who are involved in the remediation of 
people with chronic agrammatism a straightforward guideline for selecting 
possible candidates for REST therapy: The more a chronic agrammatic speaker 
overuses corrective adaptation in spontaneous speech, the more she is likely to 
profit from REST therapy. Using the semi-standardized interview of AAT, speech 
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therapists can, with relatively ease, calculate the percentage of utterances (either 
sentences or ellipses) that is produced nonfluently or incorrectly.  
The second clinical implication of this study has to do with the therapy 
programme itself. The results of the present study indicate that, although the 
agrammatic speakers were able to produce verbal ellipses in therapy, they still 
omitted verbs relatively often during the posttherapy assessments. In this study, it 
is quite possible that the Dutch agrammatic participants omitted the verbs 
completely in order to use processing capacity to increase the length of their 
ellipses (e.g. De Roo, Kolk, & Hofstede, 2003). The finding that agrammatic 
speakers, after being intensively trained in producing verbal ellipses, still 
produced nonverbal ellipses for the greater part implies that REST therapy should 
focus more strongly on the production of nonverbal ellipses. That is, instead of 
training the production of mainly verbal ellipses, the relative number of therapy 
levels focusing on nonverbal ellipses should be expanded. Adapting the therapy 
programme would also imply that the inclusion criterion with respect to verb 
retrieval could be treated upon less stringently. 
Conclusion 
The generalizability of the results of the current study will have to be confirmed 
firstly using a stronger design (e.g. a randomized control trials). However, the 
results of the present study suggest that, if restoration of sentence production 
fails, Reduced Syntax Therapy (REST) may further improve functional efficiency 
in chronic agrammatic speakers. Although both preventive and corrective 
speakers can profit from REST therapy, the present study typically yielded the 
largest effects for agrammatic speakers overusing corrective adaptation. 
Corrective speakers showed the largest increases in the percentage of ellipses 
produced as well as the largest gains in communicative efficiency, especially 
while conversing with a significant other. It is important to note, that there is no 
reason to assume that communicative efficiency improved at the expense of 
communicative efficacy. That is, the agrammatic speakers were faster in getting 
their messages across and they nevertheless provided the listener with (at least) 
the same amount of information necessary to reconstruct their messages from 
their speech. 
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Notes 
1. In this chapter, the associated p values of each and every Pearson correlation were 
obtained on the basis of randomization tests, by means of the systematic permutation 
method, as the distribution of the variables did not meet the assumptions of significance 
testing of r’s (Rietveld & Van Hout, 2005).  
2. Although it is not possible to precisely specify the cause of too small sample sizes, at 
least there is one possible explanation. That is, even though participants were instructed to 
try and talk as much as possible about the stimuli in the various communicative settings, in 
some of these settings it remained without consequences whenever they did not.  
In the PDT, for example, there were no negative consequences for the participants when 
they did not express all propositions, whereas in the HF there were. That is, whenever the 
participants did not provide the significant other with the essential propositions in the HF 
their cards would not match. This in itself may have guaranteed sufficient sample sizes in 
the HF, whereas it did not in the PDT.  
In the AAT, some participants (i.e. GJ, RK, and TW) were not very quick in responding to 
the open questions that their interlocutor presented them with. Consequently, the therapist 
had to raise a number of closed questions to facilitate participants’ responses. However, 
the participants’ direct answers to these closed questions had to be discarded from 
analysis. 
3. In analysing their data, Springer, Huber, Schlenck, and Schlenck (2000) made four 
comparisons at the individual level; however, they did not control the familywise error rate. 
In order to reproduce their study, I did not either. It is important to note that, if Holm’s 
multiple comparison procedure had been used to adjust WR’s p values, the reported 
significant p value of 0.024 would have been adjusted to a nonsignificant p value of 0.096. 
4. Readers whishing to obtain the entire data set of the analysis of the ellipses should 
contact the author. 

Summary 
In this dissertation, I sought to provide an answer to the question as to whether 
compensation therapy improves functional communication in chronic 
agrammatism when restoration therapy has failed. More specifically, it was 
investigated whether a Dutch version of the Reduced Syntax Therapy (REST, 
Schlenck, Schlenck, & Springer, 1995, see also Springer, Huber, Schlenck, & 
Schlenck, 2000) leads, after a period of restoration therapy, to the overuse of 
ellipses and consequently to an increase in functional communication in chronic 
agrammatism.  
The REST therapy is compensatory in nature as it teaches agrammatic 
speakers to overuse ellipses. Ellipses are syntactic frames in which slots for 
grammatical morphology tend to be lacking, such as Everybody inside or Two 
beers, please. The listener has to compensate for the blanks by deriving the 
missing words from the conversational or situational context. Since the linguistic 
impairment is, at least partially, circumvented when elliptical style is overused, it 
was hypothesized that this compensatory style of speech increases 
communicative efficacy and efficiency in chronic agrammatism.  
In order to address this main question, several sub-questions were formulated:  
(a) Can chronic Dutch-speaking agrammatics learn to overuse elliptical style 
during the period of therapy? 
(b) Can chronic Dutch-speaking agrammatics maintain the training effect in 
untrained communicative settings? 
(c) Does functional communication improve if elliptical style is overused? 
That is, do communicative efficacy and efficiency increase in overusing 
ellipses?  
(d) Do (neuro)psychological factors influence the (amount of) attainability and 
maintenance of the taught compensatory elliptical style of speech? 
In order to address the research questions, relevant theoretical background 
information was provided in chapters 2 to 4. In chapter 2, both agrammatic 
speech and its variable character were specified. As was discussed in chapter 2, 
both the symptoms of expressive agrammatism and their variability have to be 
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accounted for in order to enable aphasia therapists to set goals for therapy 
effectively and efficiently.   
In chapter 3, the focus was on the adaptation theory (e.g. Kolk, 1995; Kolk & Van 
Grunsven, 1985; Kolk, Van Grunsven, & Keyser, 1984). It was argued that this 
approach accounts best for the variability of agrammatic symptoms because it 
consists of two components. One component, the temporal-window hypothesis, 
specifies the underlying linguistic impairment. This processing approach claims 
that a temporal disorder underlies agrammatic production, which causes the 
linguistic capacity to be reduced. Moreover, since the second component of the 
adaptation theory relates to compensatory strategies that agrammatic speakers 
may apply in reaction to the temporal disorder, this theory provides a strong 
theoretical framework for the Reduced Syntax Therapy (REST). That is, 
compensation is the effect of adaptation. The compensatory mechanisms that are 
responsible for the production of ellipses were discussed. It was argued that 
ellipses result from normal language production routines. That is, it is due to 
message simplification that ellipses are derived. 
In chapter 4, focus was on the rehabilitation of agrammatic speech. It was argued 
that, if restoration therapy fails, compensation therapy might have something to 
offer because the language impairment is circumvented, at least in part. 
Compensation therapy shows great promise; however, the number of therapies 
that explicitly seek to help chronic agrammatic speakers in partially or completely 
circumventing the impaired language function is limited. More specifically, the 
number of therapies that seek to help chronic agrammatic speakers to adapt in 
preventive manner is rather low. To the best of my knowledge, the only therapy 
that explicitly focuses on such preventive compensatory speech behaviour in 
chronic agrammatism is the Reduced Syntax Therapy (REST; Schlenck, 
Schlenck, & Springer, 1995, see also Springer, Huber, Schlenck, & Schlenck, 
2000). I also argued that, although compensation therapy can be considered to 
be the best solution to the underlying language impairment in the chronic phase, it 
has some serious pitfalls. Compensation asks for new speech behaviour and 
might, for several reasons, sincerely challenge stroke patients. These reasons, 
which relate to cognitive and socio-emotional factors, were reviewed. Lastly, the 
studies that already sought to address the effects of compensatory strategy 
training on agrammatic speakers’ grammatical output and functional 
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communication (Springer, Huber, Schlenck, & Schlenck, 2000; Van den Berg & 
Kolk, 1996) were presented in chapter 4.  
In chapter 5, the methods used to investigate the functional outcome of a Dutch 
version of REST therapy were presented. The subsections of chapter 5 explained 
in detail how this study was conducted and how the German REST therapy was 
adapted in order to construct a Dutch version of this therapy. The 12 Dutch-
speaking chronic agrammatic participants, who participated in the present study, 
were intensively trained to overuse elliptical constructions. Participants were 
individually trained during a period of 16 weeks for four hours a week. Each time 
two out of the 10 therapy levels were completed successfully, generalization of 
elliptical style was investigated by presenting the participant with an intervening 
picture description task. In this test, participants were given neither instruction nor 
feedback about their style of speech. Whenever, during the period of therapy, 
participants overused elliptical style on untrained material, treatment was 
withdrawn for one week. 
In order to investigate the efficacy of the Dutch REST version, a multiple 
single-case design (N = 12) was used. Dependent measures of communicative 
performance and executive functioning were carried out at three points in time: 
before proceeding into REST therapy, immediately after REST therapy, and 6 
months after the therapy programme had been ended. Between ending the REST 
programme and the follow-up-measurements, participants did not receive any 
speech therapy for their sentence production problems.  
The three untrained communicative conditions that the participants were 
presented with at these three points in time at which the effect of treatment was 
assessed were: the semi-standardized interview of the Aachen Aphasia Test, a 
picture description task with distracting environmental stimuli, and three games of 
happy families played with a significant other. The neuropsychological test battery 
to measure executive function consisted of the Stroop-Colour-Word Test, the 
Wisconsin Card Sorting Test, and the Tower of London Test. In addition to these 
communicative and neuropsychological measurements, participants’ skills to shift 
between sentences and ellipses on command, their acceptance of elliptical style, 
and their awareness of the fact that difficulties arise from time to time in verbal 
expression were investigated.  
In the present study, increases in the relative number of ellipses produced 
and their length were taken as primary measures of the effect of REST therapy of 
participant’s grammatical output. The effects of this compensation therapy on 
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functional communication (i.e. communicative efficacy and efficiency) were 
assessed as well. More specifically, the dependent outcome measure of 
communicative efficacy was the percentage of relevant propositions that each 
participant expressed. Communicative efficiency was operationally defined as the 
number of relevant propositions produced per minute.  
Lastly, in chapter 6, the results of the current study were presented and 
discussed. The present study sought to provide an answer to the question as to 
whether a Dutch version of the Reduced Syntax Therapy (REST) leads, after a 
period of restoration therapy, to the overuse of ellipses and consequently to an 
increase in functional communication in chronic agrammatism. As mentioned 
above, this main question was divided into several sub-questions, which relate to 
learning to overuse elliptical style, maintenance of the training effect, effects on 
functional communication, and possible disturbing and facilitating factors. In the 
following paragraphs, the main results relating to these sub-questions will be 
summarized.   
Ability in learning to overuse elliptical style 
A first sub-question addressed in this dissertation was whether chronic Dutch-
speaking agrammatic speakers could learn to overuse elliptical style during the 
period of therapy. The results of the present study indicate that all agrammatic 
speakers (N = 12) were able to do so. The agrammatic speakers successfully 
completed an average of 8 (out of the 10) therapy levels within 16 weeks. They 
needed 1.8 trials on average to successfully complete each therapy level (i.e. to 
produce an ellipsis on at least 90% of the training items). During the period of 
therapy, participants could generalize the overuse of elliptical style to untrained 
material quite well, for they averaged 81% elliptical style on the intervening 
picture description tasks. Moreover, the agrammatic participants, on average, 
could retain the highly frequent use of ellipses over a short period of time, to be 
exact, over a period of one week in which therapy was withdrawn. 
Maintenance of the therapy effect 
A second sub-question addressed in this dissertation was whether chronic 
agrammaric speakers could maintain the therapy effect. After REST therapy, 
eleven out of the 12 participants showed a significant effect of this therapy on 
their grammatical output. That is, across untrained communicative settings, these 
11 participants significantly increased the percentage of ellipses produced or their 
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length. Even 6 months after ending the therapy programme, significant effects of 
REST therapy on grammatical output could be established in 9 out of these 11 
participants. This suggests that the effects of REST therapy on participants’ 
grammatical output were long lasting. 
Effects of REST therapy on functional communication
The third research sub-question was whether functional communication improves 
if elliptical style is overused. It is important to recall that although REST therapy 
immediately aimed at increased production of the ellipses, this was not its 
ultimate goal. The ultimate goal was to improve communicative efficacy and 
efficiency. The main findings obtained in the present study demonstrated gains in 
communicative efficiency in 89% of the participants who showed significant 
increases in elliptical style. With respect to communicative efficacy, significant 
improvements were observed as well; however, not in all participants who 
significantly elaborated elliptical style (i.e. only in 38% of them).  
Possible disturbing and facilitating factors 
The last sub-question addressed in the present study was whether 
(neuro)psychological factors influence the amount of attainability and 
maintenance of the compensatory elliptical style of speech. In order to allow 
assessment of the conditions that have to be met for agrammatic speakers to 
benefit from REST therapy, the focus was on between-subject variation in 
learning to overuse elliptical style and in maintaining the therapy effects.  
Chronic agrammatic speakers who compensate for the reduced language 
processing capacity by means of corrective adaptation (i.e. corrective speakers) 
were expected to benefit from REST therapy more than speakers who, at least to 
some extent, already use elliptical style (i.e. preventive speakers), because the 
former have more room for improvement in producing ellipses.  
In order to test this hypothesis, a style of speech continuum was 
constructed. That is, the participants were ranked according to the extent in which 
they – before proceeding into REST therapy – used corrective adaptation in 
reaction to the temporal problems in producing sentences. In the present study, 
corrective adaptation was operationally defined as the percentage of ill-formed 
and nonfluent utterances (i.e. both sentences and ellipses). The higher this 
percentage, the more the agrammatic speaker could be labelled to overuse 
corrective adaptation.  
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This continuum could be used to explain between-subject variability in the effect 
of REST therapy on the percentage of ellipses produced across conditions, in the 
semi-standardized interview of the Aachen Aphasia Test, as well as in the three 
games of happy families. That is, corrective speakers showed significantly larger 
effects of REST therapy on their grammatical output than preventive speakers 
did, at least with respect to the percentage of ellipses produced. In addition, 
corrective speakers somewhat faster learned to overuse elliptical style during 
therapy and they could significantly better shift between sentences and ellipses 
on command than preventive speakers could. 
Because the style of speech continuum could be used to explain the 
differences between corrective and preventive speakers listed above, it proved to 
be a useful tool to investigate between-subject variability in learning to overuse 
elliptical style and maintaining the therapy effect. Notwithstanding the usefulness 
of this tool, it did not specify what mechanisms underlie the language 
performance reflected by this continuum.  
By correlating several cognitive and social-emotional outcome measures 
with this continuum, I sought to identify the underlying factors. The following 
(neuro)psychological factors were considered to possibly underlie the between-
subject variation in style of speech: language processing capacity, acceptance of 
elliptical style, communicative intellectual awareness, and executive performance. 
Of all these factors, only acceptance of elliptical style correlated positively and 
significantly with the style of speech continuum, which indicates that corrective 
speakers accept elliptical style significantly better than preventive speakers do. 
Although the correlations between the continuum and the remaining possible 
underlying mechanisms failed to reach significance, they suggest that corrective 
speakers, when compared to preventive speakers, are slightly more aware of the 
fact that difficulties arise from time to time in getting across their message, seem 
to have somewhat less severely reduced language processing capacities and 
somewhat better executive function. 
A paradox 
As indicated above, the main findings support the hypothesis that corrective 
speakers profit more from REST therapy than preventive speakers do; however, 
the main findings raise new questions as well.  
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That is, corrective speakers, when compared to preventive speakers: 
(a) Somewhat faster learn to overuse elliptical style during therapy (ns),  
(b) Significantly better shift their style of speech on command,  
(c) Accept elliptical style significantly better, 
(d) Seem to be more aware of the fact that difficulties arise from time to time 
in getting across their message (ns), and 
(e) Have somewhat better executive function (ns).  
These findings seem to indicate that corrective speakers, when compared to 
preventive speakers, have better skills to learn to overuse elliptical style, to 
maintain the effects of therapy, and also accept elliptical style more. This sounds 
paradoxical and leads to the question why the ones who should want and be able 
to use elliptical style more, needed REST therapy to actually do so. In the 
General Discussion, I extensively reflected on two (neuro)psychological factors, 
which seem to play a role in this paradox: (a) acceptance of elliptical style and (b) 
executive function. Although precisely specifying the cause of the paradox awaits 
future research, several possible explanations were raised.  
Regarding the first aspect in this paradox, it is possible that corrective 
speakers only after REST therapy became aware of the benefits of this 
compensatory style of speech. The fact that corrective speakers could learn to 
overuse elliptical style with relative ease during the period of therapy and could 
maintain the therapy effect quite well may have increased their acceptance of this 
compensatory style of speech. It seems also reasonable to assume that their 
acceptance of this compensatory style of speech explains why corrective 
speakers applied elliptical style more often in daily communication after than 
before being treated with REST therapy. 
A second aspect of the paradox is that preventive speakers, who seem to 
have limited executive skills, nevertheless learned to overuse elliptical style on 
their own accord. With respect to this second aspect, it was argued that two 
explanations suggest themselves. A first explanation is that preventive speakers, 
although they may be more limited in executive functioning than corrective 
speakers are, already have overcome the controlled phase of producing ellipses, 
whereas corrective speakers have not. An alternative explanation is that, because 
preventive speakers are more severely hampered in producing sentences than 
corrective speakers are, the former may need relatively less executive function to 
overuse elliptical style than the latter do. 
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Conclusion 
The generalizability of the results of the current study will have to be confirmed 
firstly using a stronger design (e.g. a randomized control trials). However, the 
results of the present study suggest that, if restoration of sentence production 
fails, Reduced Syntax Therapy (REST) may improve functional efficiency in 
chronic agrammatic speakers. Although both preventive and corrective speakers 
can profit from REST therapy, the present study typically yielded the largest 
effects for agrammatic speakers overusing corrective adaptation: Corrective 
speakers typically showed larger increases in the percentage of ellipses produced 
as well as larger gains in communicative efficiency than preventive speakers did. 
It is important to note, that there is no reason to assume that communicative 
efficiency improved at the expense of communicative efficacy. That is, the 
agrammatic speakers got faster in getting their messages across and they 
nevertheless provided the listener with (at least) the same amount of information 
necessary to reconstruct their messages from their speech.  
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Appendix A: PDT with distracting environmental stimuli 
Table A1. Description of the pictures used in the picture description task (PDT) with 
distracting environmental stimuli 
  Description of the picture 
Practice items 
a The man is ironing his shirt 
b The man is painting the door 
c The cat is drinking water in the garden 
Test items 
1 The woman is washing her hands 
2 The keys are left behind in the front door 
3 The man is hovering the living room 
4 The woman is crying 
5 The man is playing guitar in the garden 
6 The woman is pouring the man a glass of wine 
7 The cat is playing with a paper ball in the garden 
8 The man is eating his diner in front of the television  
9 The woman is fast asleep 
10 The cat is sitting by the window (on the windowsill) 
11 The man is lying on his back on the grass 
12 The man is looking at the calendar  
13 The woman is singing 
14 The woman is walking her dog 
15 The man is offering a cigarette to a woman 
16 The woman is phoning someone 
17 The man is posting a letter 
18 The woman is waving someone goodbye 
19 The man is drinking his coffee in a car 
20 The cat is eating its food 
21 The woman is brushing her teeth 
22 The man is making the bed 
23 The cat is climbing a tree 
24 The man is cuddling his dog in the garden 
25 The man is reading the newspaper with binoculars
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Table A.1 (continued) 
  Description of the picture 
26 The woman is drinking a glass of wine 
27 The man is watching television 
28 The woman is consulting her watch  
29 The man is putting stamps on a letter 
30 The woman is reading a newspaper while being seated on the floor 
31 The woman is writing a message on the mirror 
32 The man is feeding his cat cat food 
33 The woman is smoking a cigarette 
34 The man is switching on (or off) the light 
35 The woman is serving out salad in the garden 
36 The man is eating an egg for breakfast 
37 The woman is reading a book while lying in an empty bath with her cloths on 
38 The newspaper lies in the letterbox 
39 The woman is riding her bike 
40 The man is squeezing oranges in the kitchen 
Procedure  
Prior to testing participants’ ability to overuse elliptical style in describing pictures while 
being distracted by environmental stimuli, three practice trials were presented. The proper 
test consisted of 40 photos, which were displayed one at a time on a computer screen. The 
test was self-paced. 
Instruction 
Op het computerscherm verschijnen dadelijk foto’s. Probeer zo uitgebreid mogelijk te 
vertellen wat er op de foto gebeurt. Zo kunt u vertellen WIE op de foto staat, WAT hij of zij 
DOET, WAAR en HOE hij of zij iets doet. Terwijl u de foto’s beschrijft, hoort u op de 
achtergrond mensen die met elkaar aan het praten zijn. We zullen het eerst oefenen aan 
de hand van drie voorbeelden. 
‘You will get to see some pictures on the computer screen. Your task is to describe each 
picture. Please, tell me as much as you can. You can tell, for example, WHO is in the 
picture, WHAT he or she is DOING. Moreover, you can tell WHERE or HOW it is done. At 
the same time, you hear in the background the noise of other people being engaged in 
conversation. First of all, we will practice with three pictures.’
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Appendix B: Games of happy families played with a significant other 
Table B.1. Description of drawings used in the games of happy families
  Description of the drawing  Order of presentation 
Practice items 
a The man is taking the big ball (1) 
b The woman is giving the ball to the boy (2) 
c The woman is giving the ball to the girl  (3)  
Card game A    
1 The child is taking the big ball (15) 
2 The child is taking a big ball (11) 
3 The boy is taking the big ball (10) 
4 The boy is taking a big ball (4) 
5 The girl is taking the big ball (3) 
6 The girl is taking a big ball (12) 
7 The child is taking the big doll (2) 
8 The child is taking a big doll (7) 
9 The boy is taking the big doll (5) 
10 The boy is taking a big doll (14) 
11 The girl is taking the big doll (8) 
12 The girl is taking a big doll (17) 
13 The child is taking the big knife (13) 
14 The child is taking a big knife (1) 
15 The boy is taking the big knife (9) 
16 The boy is taking a big knife (18) 
17 The girl is taking the big knife (6) 
18 The girl is taking a big knife (16) 
 The man is taking the big ball  (DC)  
Card game B  
1 The man is giving a ball to the child (12) 
2 The man is giving a doll to the child (10) 
3 The woman is giving a ball to the child (2) 
4 The man is giving a book to the women (3) 
5 The man is giving a newspaper to the women (4) 
6 The woman is giving a book to the women  (7) 
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Table B.1. (continued)
  Description of the drawing  Order of presentation 
Card game B (continued) 
7 The man is giving the ball to the boy. A girl is watching. (6) 
8 The man is giving the ball to the girl. A boy is watching. (8) 
9 The man is giving the doll to the boy. A girl is watching. (11) 
10 The man is giving the doll to the girl. A boy is watching. (1) 
11 The man is giving the book to the boy. A girl is watching. (5) 
12 The man is giving the book to the girl. A boy is watching. (9) 
 The woman is giving the ball to the girl (DC) 
 The woman is giving the ball to the boy (DC) 
Card game C 
1 The ball lies on the bed (8) 
2 The ball lies under the bed (12) 
3 The doll lies on the bed (3) 
4 The doll lies under the bed (16) 
5 The knife lies on the bed (18) 
6 The knife lies under the bed (11) 
7 The book lies on the bed (4) 
8 The book lies under the bed (19) 
9 The newspaper lies on the bed (20) 
10 The newspaper lies under the bed (9) 
11 The car is parked in front of the house (1) 
12 The car is parked behind the house (5) 
13 The bus is parked in front of the house (2) 
14 The bus is parked behind the house (17) 
15 The tractor is parked in front of the house (10) 
16 The tractor is parked behind the house (14) 
17 The motorbike is parked in front of the house (7) 
18 The motorbike is parked behind the house (15) 
19 The bike is parked in front of the house (13) 
20 The bike is parked behind the house (6) 
 A bus (DC) 
 A doll (DC) 
Note. DC = semantically related distractor card (for significant other) 
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Procedure 
Prior to testing, both participant and significant other were asked to read the written 
instruction. The experimenter also repeated the instruction out loud. To familiarize both 
interlocutors with the relevant content words of the drawings, the experimenter named the 
main elements of drawings. Afterwards, the participant was asked to name the main 
elements as well. This was repeated until the participant could name the main elements 
correctly. To further prevent word finding difficulties from interfering with this task, the 
experimenter provided the word of a main element during the test whenever necessary. 
However, this was only done if the participant was explicitly asking for help by pointing at 
one of the main elements of the drawing. The participant was seated in front of the 
significant other at the table. A board was placed between them, so that they could not see 
one another’s cards.  
Instruction for participant: 
U speelt dadelijk samen drie maal een soort kwartetspel. Anders dan in een kwartetspel 
bent u de enige die kaarten gaat vragen aan de ander. De proefleider gaat u de kaarten 
één voor één aangeven, zodat u de kaarten stuk voor stuk kunt beschrijven. Echter, uw 
gesprekspartner heeft alle kaarten tegelijkertijd gekregen. De kaarten die de ander in de 
hand heeft lijken allemaal op elkaar. Probeer daarom zo nauwkeurig mogelijk te vertellen 
wat op uw kaart gebeurt.  
Als de ander (zeker) weet welke kaart u bedoelt, zal hij (zij) die aan u geven. U heeft dan 
een kwartet. De proefleider zal het kwartet dan wegleggen. Als de ander niet zeker weet 
welke kaart u bedoelt, hoort u ‘Sorry, die heb ik niet’. Probeer dan de kaart opnieuw en zo 
duidelijk mogelijk te omschrijven.  
Het kan gebeuren dat u een kaart krijgt, die niet bij uw kaart past. U heeft dan geen 
kwartet. De ander krijgt zijn (haar) kaart dan terug. De proefleider neemt dan ook uw kaart 
terug. De kaart zal later nog een keer terugkomen, nadat u andere kaarten omschreven 
hebt. We zullen het eerst proberen aan de hand van drie oefenvoorbeelden. Succes. 
‘You are about to play three games of happy families together. However, you are the only 
one who can ask for a card. The experimenter will hand you these cards one at a time so 
you can describe each card in turn. Your interlocutor, however, got all the cards at the 
same time. These cards bear a strong resemblance to each other. So, please, try hard to 
describe the card precisely. Only then will your interlocutor be able to select the same card 
from his (her) hand and to give it to you. When the cards match, the experimenter will 
collect both cards and put them away.  
If your interlocutor is not sure which card you allude to, (s)he will not hand you a card. 
Instead, you will hear: ‘Sorry, I do not have that card’. Please, try again to describe your 
card as well as possible.  
If you interlocutor hands over a card that does not match yours, the experimenter will 
return him (her) the card. The experimenter will take your card as well. You will describe 
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this card again later on. That is, you will describe other cards first. Before beginning with 
the game, we will have three practice trials first. Good luck.’ 
Instruction for significant other: 
U speelt dadelijk samen drie maal een soort kwartetspel. Het verschil is alleen dat u zelf 
geen kaarten vraagt. Aan u worden namelijk alleen kaarten gevraagd. De ander omschrijft 
één van de kaarten die u in de hand heeft. Als u weet welke kaart bedoeld wordt, geeft u 
hem. Als de twee kaarten hetzelfde zijn, heeft u een kwartet. De kaarten worden dan 
weggelegd door de proefleider. 
Als u niet (zeker) weet welke kaart bedoeld wordt, zegt u ‘Sorry, die heb ik niet’. Behalve 
dit, mag u in dit spel niets zeggen of vragen, hoe moeilijk dat ook mag zijn. Het kan 
gebeuren dat u een kaart geeft, die niet bij die van uw gesprekspartner past. U heeft dan 
geen kwartet. De proefleider geeft dit aan en u krijgt uw kaart weer terug. Uw 
gesprekspartner zal dan verder gaan met een andere kaart. Succes. 
‘You are about to play three games of happy families together. However, you are not to 
ask for a card yourself. Instead, your interlocutor is the only one who asks for cards by 
describing them to you one after another. Only when you are absolutely sure which card 
your interlocutor is alluding to, you can hand it over to her (him). If both cards match, the 
experimenter will collect both cards and put them away.  
If you are not (absolutely) sure which card your interlocutor is referring to, you will have to 
say: ‘Sorry, I do not have that card’. Though it might be hard, you are not allowed to say or 
ask anything except for this utterance. It might also happen that you hand over a card that 
does not match your interlocutor’s card. Then the cards do not make up a pair. The 
experimenter will tell you this and will return your card. Your interlocutor will continue with 
another card. Before beginning with the game, we will have three practice trials first. Good 
luck.’ 
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Appendix C: Sentence Order and Inflection Test (SOIT) 
Table C1. Constituents used in all conditions of the SOIT 
    Constituents of SOIT  (English translation)   T Agr 
1  De rechters / eisen / daarnet / hoge straffen  Past Plur 
  The judges / demand / just now / high sentences    
2  De boeven / kraken /gisteren / de kluizen  Past Plur 
  The criminals / break into / yesterday / the safes    
3  Twee mannen / plaatsen / daarnet / die stoplichten  Past  Plur  
  Two men / place / just now / those traffic lights    
4  De gasten / roken / gisteren / veel sigaren  Past Plur 
  The guests / smoke / yesterday / many cigars    
5  De meisjes / verdelen / zojuist / hun snoepjes  Past Plur 
  The girls / divide (up) / just now / their sweets    
6  De heren / tellen / dadelijk / de stemmen  Pre Plur 
  The gentlemen / count / presently / the votes    
7  Mijn dochters / drogen / dadelijk / hun haren  Pre Plur 
  My daughters / dry / presently / their hair    
8  Mijn zusjes / vegen / dadelijk / hun voeten  Pre Plur 
  My (little) sisters / wipe / presently / their feet    
9  De bakkers / bakken / morgenvroeg / de broden  Pre Plur 
  The bakers / bake / tomorrow / the loaves    
10  De jongens / bezorgen / morgen / de brieven  Pre Plur 
  The boys / deliver / tomorrow / the letters    
11  De verkoopster / vullen / dadelijk / de snoepzak  Pre Sing 
  The saleswoman / fill / presently / the candy bag    
12  De muzikant / stemmen / dadelijk / zijn gitaar  Pre Sing 
  The musician / tune / presently / his guitar    
13  De portier / regelen / morgenvroeg / een taxi  Pre Sing 
  The doorkeeper / arrange / tomorrow morning / a taxi    
14  De student / beheersen / binnenkort / de leerstof  Pre Sing 
  The student / master / presently / subject matter    
15  De kleuter / tekenen / dadelijk / een auto  Pre Sing 
  The toddler / draw / presently / a car    
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Table C1. (continued)
    Constituents of SOIT  (English translation)   T Agr 
16  Mijn broertje / kleuren / daarnet / zijn tekening  Past Sing 
  My (little) brother / colour / just now / his drawing    
17  De vrouw / beleven / onlangs / een avontuur  Past Sing 
  The woman / undergo / recently / an adventure    
18  Een monteur / herstellen / zojuist / de schade  Past Sing 
  A mechanic / repair / just now / the damage    
19  Mijn opa / schilderen / zojuist / een portret  Past Sing 
  My grandfather / paint / just now / a portrait    
20  Mijn vader / koken / gisteren / het eten   Past Sing 
    My father / cook / yesterday / the food       
Note. T = tense; Agr = (number) agreement; past = past tense; pre = present tense; plu = plural 
inflection; sing = singular inflection. 
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Appendix D: Modified instructions of the ANELT 
The Amsterdam-Nijmegen Everyday Language Test (ANELT; Blomert, Koster, & Kean, 
1995) consists of two parallel versions, each consisting of ten scenarios of daily life 
communicative situations. An example of an ANELT-scenario is given in (1).  
(1) dry cleaner’s  
‘You are now at the dry cleaner’s. You have come to pick this up and you get it 
back like this [experimenter presents a shirt with a scorch mark]. What do you 
say?’ 
Modified instructions of the ANELT were used in the post- en FU-measurements only. The 
elliptical instruction was used with ANELT version II in the postmeasurement and with 
ANELT version I in the FU-measurement. In contrast, the sentence instruction was used 
with ANELT version I in the postmeasurement and with ANELT version II in the FU-
measurement. 
Procedure
In the two practice trials, feedback on syntactic structure was given as needed. Whenever 
participants were not able to overuse elliptical or sentential style, the experimenter 
provided them with an example. After both practice trials had been finished, the test proper 
started. Whenever necessary, the instruction to overuse ellipses (or sentences 
respectively) was repeated. 
Elliptical instruction: 
Ik leg u dadelijk een aantal situaties voor. Het zijn alledaagse gebeurtenissen die iedereen 
wel eens meegemaakt heeft of zou kunnen meemaken. Ik wil weten wat u in zo’n situatie 
zou zeggen. Probeer hierbij in vereenvoudigde uitingen te spreken, zoals u in de therapie 
geleerd heeft. We zullen dit eerst proberen aan de hand van twee voorbeelden.
‘I will present you with several scenarios of daily communication. These scenarios 
represent everyday situations you may have encountered before or which you are likely to 
encounter in the future. I would like to know your response in these particular situations. 
Please, try to produce as many simplified utterances, like the ones we trained in therapy, 
as possible. First, we will practice two scenarios.’ 
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Sentential instruction:  
Ik leg u dadelijk een aantal situaties voor. Het zijn alledaagse gebeurtenissen die iedereen 
wel eens meegemaakt heeft of zou kunnen meemaken. Ik wil weten wat u in zo’n situatie 
zou zeggen. Probeer hierbij in volledige zinnen te spreken. We zullen dit eerst proberen 
aan de hand van twee voorbeelden. 
‘I will present you with several scenarios of daily communication. These scenarios 
represent everyday situations you may have encountered before or which you are likely to 
encounter in the future. I would like to know your response in these particular situations. 
Please, try to produce as many sentences as possible. First of all, we will practice with two 
scenarios.’ 
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Appendix E: Communicative Intellectual Awareness Questionnaire (CIAQ) 
Table E1. Intellectual awareness questionnaire, based on the ENCA (Worall, 1992)  
 Dutch English translation 
1 Bekende begroeten Greeting a friend 
2 Grap vertellen Telling a joke 
3 Iemand gezichtsuitdrukking begrijpen Understanding someone's facial expression 
 (bv. kijkt iemand blij of boos?) (e.g. is someone looking happy or angry?) 
4 Telefoonnummer opzoeken in het Referring to a phone book for a (phone) number 
 telefoonboek 
5 Krant lezen Reading the newspaper 
6 Praatje maken met een onbekende Having a conversation with an unknown person 
7 Formulieren invullen (bv. Belastingformulier) Filling in forms (e.g. tax return forms) 
8 Journaal op t.v. volgen Watching the news on television 
9 Kruiswoordpuzzels maken  Doing crossword puzzles 
10 Telefoon beantwoorden Answering the telephone 
11 Dingen aanwijzen als u niet op het  Pointing to objects if you cannot name them 
 woord kunt komen [pl. demonstreert [experimenter demonstrates by pointing 
 door stoel en tafel aan te wijzen] to chair and table] 
12 Taxi bestellen Calling a taxi 
13 Weg vragen aan een onbekende Asking an unknown person to show you the way 
14 Boodschappenlijstje maken Writing a shopping list 
15 Iemand gedag zeggen Saying goodbye to someone 
16 Straatnamen en wegwijzers lezen  Reading street names and road signs 
17 Praten met mensen die op bezoek komen Talking to people visiting you 
18 Emoties uiten Expressing emotions 
19 Gebaren maken [pl. demonstreert  Gesturing [experimenter demonstrates  
 gebaren voor haren kammen en  gestures for combing hair and 
tanden poetsen] brushing teeth] 
20 Wensen kenbaar maken in de winkel Asking for assistance/items in a store 
21 Brief / e-mail schrijven Writing a letter or an email 
22 Gerecht of drankje bestellen in een cafe            Buying a meal or ordering drinks in a 
 -restaurant  bar / restaurant 
23 Dagelijkse zaken bespreken met een Discussing everyday events with a  
 bekende (bv. partner of kinderen) familiar person (e.g. partner or children) 
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Table E1. (continued)  
  Dutch English translation 
24 Prijzen op artikelen lezen Making out price tags 
25 Naar het nieuws op de radio luisteren Listening to the news on the radio 
26 Verjaardagskaart schrijven Writing (someone) a birthday card 
27 Zonder woorden laten merken hoe u zich voelt   Expressing feelings nonverbally 
28 Weg vinden in een openbaar gebouw Finding one's way in a public place  
29 Deelnemen aan een discussie Entering into a discussion with someone 
30 Klokkijken Telling time 
31 Handtekening zetten Putting one's signature to something 
32 Problemen bespreken met een  Discussing problems with a familiar person 
 bekende (bv. partner of kinderen) (e.g. partner or children) 
33 Op de kalender kijken  Looking at the calendar 
34 Agenda bijhouden Noting something in your memo-book 
35 Bekende opbellen en een praatje maken Phoning a friend and having a chat 
Note. The relevant items to measure intellectual awareness in communication (n = 12) are: item 2 
(telling a joke), item 6 (having a conversation with an unknown person), item 10 (answering the 
telephone), item 12 (calling a taxi), item 13 (asking an unknown person to show you the way), item 17 
(talking to people visiting you), item 20 (asking for assistance or items in a store), item 22 (buying a 
meal or ordering drinks in a bar / restaurant), item 23 (discussing everyday events with a familiar 
person [e.g. partner or children]), item 29 (entering into a discussion with someone), item 32 
(discussing problems with familiar persons [e.g. partner or children]), and item 35 (phoning a friend 
and having a chat). 
Procedure 
The experimenter was seated in front of the participant. The experimenter read out loud 
both the instruction and the items of the questionnaire. Each item was also printed out on a 
separate sheet, which allowed the participant to read the items as well. For each item, the 
participants had to judge their performance on a visually presented satisfaction scale. This 
5-point rating scale ranged from 1 (good) to 5 (not at all). 
Instruction 
Ik leg u dadelijk een aantal activiteiten voor. Die activiteiten staan ook op papier. Ik wil 
graag weten hoe u deze activiteit OP DIT MOMENT kunt uitvoeren. Kunt u dat op de 
visuele schaal aangeven? [pl. verklaart en demonstreert subschalen]. 
‘I will present you with several activities. These activities are written down as well. I would 
like you to judge your CURRENT performance by using this visual scale [experimenter 
illustrates and demonstrates sub-scales].’ 
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Appendix F: Acceptation of Elliptical Style Questionnaire (AESQ) 
Table F1. Items of the acceptation of elliptical style questionnaire 
Dutch preamble (English translation) 
Stel, u bent in gesprek met.... (Suppose you are engaged in conversation with ....)
1 uw tandarts. U moet hem vertellen dat u sinds enkele weken last heeft van kiespijn rechts achterin 
in uw mond. 
your dentist. You have to tell him that one of your molars to the right side and the back of your 
mouth is giving you problems. 
2 de koningin op Koninginnedag. Aan u de eer om de koningin welkom te heten in uw woonplaats 
en haar een bloemetje te overhandigen. 
the queen on Commonwealth Day. You have the honour of welcoming her in your town and of 
offering her some flowers. 
3 een politieagent. U bent op het politiebureau om aangifte te doen. Uw portemonee is namelijk 
vanochtend op de markt gestolen. 
a police-officer. You are at the police station to report a theft. This morning, your purse has been 
stolen in the marketplace. 
4 uw buren. U bent enkele dagen aan zee geweest. De buren vragen hoe uw vakantie is geweest. 
your neighbours. You have had a sea side holiday. Your neighbours ask you how you enjoyed 
your holidays. 
5 uw partner/familie. Aan tafel neemt u de gebeurtenissen van deze dag door. U wordt gevraagd 
hoe uw dag is geweest. 
your partner/family member(s). You discuss today's events at the dinner table. They ask you how 
you spent the day. 
6 uw huisarts. U moet aangeven dat u sinds enkele weken last heeft van verkoudheid, die gaat 
maar niet over. 
your family doctor. You have to tell him that for several weeks you have a cold, which you cannot 
get rid of. 
7 een oud klasgenoot van de lagere school. U komt elkaar onverwacht tegen op straat. U wordt 
gevraagd wat u na de lagere school bent gaan doen. 
a former classmate. That is, you ran into someone you went to primary school with. He asks you 
what you have been doing after leaving school. 
8 de ambassadeur van Belgie. De ambassadeur maakt een rondleiding door uw stad. Hij spreekt u 
aan en vraagt wat u graag veranderd zou zien in uw stad. 
The ambassador to Belgium. He is travelling around in your town and addresses you. He asks 
you what you would like to see changed in your town.
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Table F1. (Continued)
Dutch preamble (English translation) 
Stel, u bent in gesprek met.... (Suppose you are engaged in conversation with ....)
9 iemand van het alarmnummer 112. Bij u in de straat is een ongeluk gebeurd. U belt 112 om een 
ambulance te laten sturen. 
an operator of the emergency services 112. There has been an accident in your street. You call 
the emergency services and ask them for an ambulance.    
10 wellicht uw toekomstige werkgever. U heeft een sollicatiegesprek voor een baan die u erg graag 
zou willen hebben. U moet aangeven waarom de werkgever juist voor u zou moeten kiezen. 
probable future boss. You have an interview for a position that you aspire to. In this interview, 
you have to explain why they should select you for the job. 
11 een onbekende meneer. Op straat wordt u aangesproken door een onbekende meneer. Hij 
vraagt u de weg naar het station. 
an unknown gentleman. In the street, an unknown gentleman asks you to show him the way to 
the railway station. 
12 met de dierenarts. Uw huisdier heeft koorts en eet sins twee dagen niet. Uw dierenarts vraagt u 
wat uw huisdier mankeert. 
your veterinarian. You pet has a fever and is has not eaten for several days. Your veterinarian 
asks you what is wrong with your pet. 
13 een onbekende. U neemt de telefoon op en degene die u opbelt vraagt naar meneer Pietersen. 
U moet aangeven dat hij verkeerd verbonden is. 
an unknown person. When you answer the telephone an unknown person asks for Mr Pietersen. 
You have to indicate that he has got the wrong number. 
14 uw nieuwe buren. In uw straat zijn nieuwe mensen komen wonen. Onverwacht staan ze bij u aan 
de deur om over en weer kennis te maken. 
your new neighbours. New people have moved into your street. They are now unexpectedly at 
your door to make your acquaintance. 
15 de cameraploeg van de Postcodeloterij. U heeft de hoofdprijs gewonnen. De presentator vraagt u 
wat u met het gewonnen geld gaat doen. 
a camera crew of the national lottery. You have won the first prize. The host asks you what you 
are going to do with the money you won. 
16 uw favoriete zanger(es). Op een concert krijgt u onverwacht de kans kennis te maken met deze 
zanger(es). 
your favourite singer. At a concert, you get the opportunity to have yourself introduced to this 
singer. 
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Table F1. (continued) 
Dutch preamble (English translation) 
Stel, u bent in gesprek met.... (Suppose you are engaged in conversation with ....)
17 een enquêteur. Op straat wordt u gevraagd wat u favoriete t.v. programma is en waarom. 
a poll-taker. In the street, a poll-taker asks you to name your favourite t.v.programme and to 
explain why it is your favourite. 
18 de apotheker. U komt een recept ophalen. U krijgt een kleine verpakking mee. U moet aangeven 
dat u de grote verpakking nodig heeft. 
a pharmacist. You come to collect the prescription the doctor gave you. You need the large 
package; however, you get the small one. You have to correct the mistake. 
19 met een taxichaffeur. Uw buurman ligt in het ziekenhuis met een gebroken been. U heeft 
toegezegd wat kleren te zullen komen brengen. U bestelt een taxi. De taxichaffeur vraagt 
belangstellend waarom u naar het ziekenhuis moet 
a taxi driver. Your neighbour is taken into hospital with a broken leg. You have offered him to 
bring some clothes. You call a taxi. The taxi driver is interested to know why you need to go into 
hospital. 
20 uw buurjongens. Beide buurjongens houden erg van harde muziek. Vandaag heeft u hevige 
hoofdpijn en juist nu staat de radio bij de buren erg hard. U belt de jongens op om te vragen of 
de muziek wat zachter kan. 
the boys next door. Both of them like to turn up the volume of the music. Today you have a 
raging headache. Now of all times the music is very loud. You give them a call to strongly ask 
them to turn down the volume. 
Procedure 
The instructor read out loud the instruction. Before going over to test items of the 
questionnaire, the difference between elliptical and sentential style was explained and 
illustrated by means of several examples of both ellipses and well-formed sentences. Two 
practice trials were presented as well.  
Instruction 
U heeft onlangs deelgenomen aan een behandeling voor mensen met afasie. In deze 
therapie leerde u uw uitingen te vereenvoudigen. [pl. toont drie voorbeelden van hoe 
volledige zinnen tot ellipsen vereenvoudigd worden, bv. ‘Het meisje schilt de aardappels’ -
> ‘meisje aardappels schillen’].  
Ik leg u dadelijk enkele situaties voor. Het zijn situaties waarin u met iemand zou moeten 
praten. Stelt u zich voor dat u een praatje zou moeten maken met de mensen die ik noem. 
Ik wil niet weten WAT u op zo’n moment zou zeggen, maar HOE u dat het liefst zou willen 
doen. Dus, zou u willen spreken in volledige zinnen of in vereenvoudigde uitingen? Het 
gaat erom dat u aangeeft welke manier van spreken uw voorkeur heeft in die situatie, ook 
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al zou dat in werkelijkheid heel lastig zijn om op die manier te praten [pl. toont voorbeeld 
scenario met mogelijke respons in zinnen en ellipsen].  
Nogmaals, u hoeft niet aan te geven wat u zou zeggen. Wel wil ik graag weten welke 
manier van spreken uw voorkeur heeft: volledige zinnen of vereenvoudigde uitingen. Geef 
voor elke situatie aan welke manier van spreken u zou willen gebruiken. 
‘You recently have participated in a therapy programme for people with aphasia. This 
treatment taught you to overuse simplified utterances [experimenter shows three examples 
of how full sentences can be simplified to ellipses, e.g. ‘The girl peels the potatoes’ -> ‘Girl 
peeling potatoes’].  
I will present you with several communication scenarios. They represent situations in which 
you should start a conversation with someone. Please, imagine you are engaged in a 
conversation with the person mentioned by me. I do not need to know WHAT your 
response in these particular situations would be. Instead, I would like you to indicate which 
style of speech you would prefer to use. That is, would you opt for full sentences or for 
simplified utterances? It is important to note that you indicate which style of speech you 
would prefer, even if it would be really difficult to actually do so [experimenter presents a 
sample scenario with two possible responses (elliptical versus sentential style)].  
In sum, you do not need to indicate your response literally but, instead, I would like you, for 
each scenario, to indicate which style of speech you would prefer to use: either full 
sentences or simplified utterances.’ 
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Appendix G: Propositional scoring of the PDT 
Table G1. Essential propositions in PDT 
Item English translation of the Dutch propositions mentioned by healthy controls Maximum 
score 
1 Wash (woman, hands) 3 
2 Left behind (keys), in (keys, door) 3 
3 Hoover (man, _)  2 
4 Cry (woman) 2 
5 Play (man, guitar), in (man, garden) 4 
6 Pour (woman, man, wine) 4 
7 Play (cat, paper ball), in (cat, garden) 4 
8 Eat (man, _), in front of (man, television) 3 
9 Sleep (woman) 2 
10 Sit (cat), in (cat, windowsill), looking (cat, outside) 4 
11 Lie (man), on (man, grass) 4 
12 Look (man, appointments), at (appointments, calendar) 4 
13 Sing (woman, _) 2 
14 Walk (woman, dog) 3 
15 Offer (man, woman, cigarette) 4 
16 Phone (woman, _) 2 
17 Post (man, letter) 3 
18 Wave goodbye (woman, _)  2 
19 Drink (man, coffee), in (man, car) 4 
20 Eat (cat, food) 3 
21 Brush (woman, teeth) 3 
22 Make (man, bed) 3 
23 Climb (cat), in (cat, tree) 3 
24 Cuddle (man, dog) 3 
25 Read (man, newspaper), belong (binoculars, man) 4 
26 Drink (woman, wine) 3 
27 Watch (man, television) 3 
28 Consult (woman, watch),on (time, watch) 4 
29 Put (man, stamps), on (stamps, letter) 4 
30 Read (woman, newspaper), on (woman, floor) 4 
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Table G1. (continued)
Item English translation of the Dutch propositions mentioned by healthy controls Maximum 
score 
31 Write (woman, message), on (message, mirror) 4 
32 Feed (man, cat, food) 4 
33 Smoke (woman, cigarette) 3 
34 Switch on (man, light) 3 
35 Serve (woman, salad) 3 
36 Eat (man, egg) 3 
37 Read (woman, book), in (woman, bath), dressed (woman) 5 
38 Lie (newspaper), in (newspaper, letterbox)  3 
39 Ride (woman),  2 
40 Squeeze (man, oranges) 3 
Note. Instead of representing all the information that could be conveyed in describing a particular 
picture, only the propositions that were expressed by the healthy control speakers (N  = 10) are given 
in Table G1 (see section 5.2.3 for details on the criteria that were used). The propositions that had 
been expressed by the healthy control speakers were labelled essential. In order to establish 
agrammatic speakers’ communicative efficacy, it was counted how many of the essential propositions 
were expressed by each individual agrammatic speaker as well. In scoring these essential 
propositions in the agrammatic speakers’ speech samples, the focus was on content words.  
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Appendix H: Propositional scoring games of happy families 
Table H1. Essential propositions in the games of happy families  
Item English translation of the Dutch propositions mentioned by healthy controls  Maximum 
score 
Card game A   
1 Take (child, ball), big (ball), one (ball, big), small (ball), five (balls, small) 7 
2 Take (child, ball), big (ball), five (balls, big), small (ball), three (balls, small) 7 
3 Take (boy, ball), big (ball), one (ball, big), small (ball), five (balls, small) 7 
4 Take (boy, ball), big (ball), five (balls, big), small (ball), three (balls, small) 7 
5 Take (girl, ball), big (ball), one (ball, big), small (ball), five (balls, small) 7 
6 Take (girl, ball), big (ball), five (balls, big), small (ball), three (balls, small) 7 
7 Take (child, doll), big (doll), one (doll, big), small (doll), five (dolls, small) 7 
8 Take (child, doll), big (doll), five (dolls, big), small (doll), three (dolls, small) 7 
9 Take (boy, doll), big (doll), one (doll, big), small (doll), five (dolls, small) 7 
10 Take (boy, doll), big (doll), five (dolls, big), small (doll), three (dolls, small) 7 
11 Take (girl, doll), big (doll), one (doll, big), small (doll), five (dolls, small) 7 
12 Take (girl, doll), big (doll), five (dolls, big), small (doll), three (dolls, small) 7 
13 Take (child, knife), big (knife), one (knife, big), small (knife), five (knives, small) 7 
14 Take (child, knife), big (knife), five (knives, big), small (knife), three (knives, small) 7 
15 Take (boy, knife), big (knife), one (knife, big), small (knife), five (knives, small) 7 
16 Take (boy, knife), big (knife), five (knives, big), small (knife), three (knives, small) 7 
17 Take (girl, knife), big (knife), one (knife, big), small (knife), five (knives, small) 7 
18 Take (girl, knife), big (knife), five (knives, big), small (knife), three (knives, small) 7 
Card game B   
1 Give (man, child, ball) 4 
2 Give (man, child, doll) 4 
3 Give (woman, child, ball) 4 
4 Give (man, women, book), two (women) 5 
5 Give (man, women, newspaper), two (women) 5 
6 Give (woman, women, book), two (women) 5 
7 Give (man, boy, ball), watching (girl) 5 
8 Give (man, girl, ball), watching (boy) 5 
9 Give (man, boy, doll), watching (girl) 5 
10 Give (man, girl, doll), watching (boy) 5 
11 Give (man, boy, book), watching (girl) 5 
12 Give (man, girl, book), watching (boy) 5 
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Table H1. (continued)
Item English translation of the Dutch propositions mentioned by healthy controls  Maximum 
score 
Card game C 
1 Lie (ball), on (ball, bed) 4 
2 Lie (ball), under (ball, bed) 4 
3 Lie (doll), on (doll, bed) 4 
4 Lie (doll), under (doll, bed) 4 
5 Lie (knife), on (knife, bed) 4 
6 Lie (knife), under (knife, bed) 4 
7 Lie (book), on (book, bed) 4 
8 Lie (book), under (book, bed) 4 
9 Lie (newspaper), on (newspaper, bed) 4 
10 Lie (newspaper), under (newspaper, bed) 4 
11 Park (car), in front of (car, house) 4 
12 Park (car), behind (car, house) 4 
13 Park (bus), in front of (bus, house) 4 
14 Park (bus), behind (bus, house) 4 
15 Park (tractor), in front of (tractor, house) 4 
16 Park (tractor), behind (tractor, house) 4 
17 Park (motorbike), in front of (motorbike, house) 4 
18 Park (motorbike), behind (motorbike, house) 4 
19 Park (bike), in front of (bike, house) 4 
20 Park (bike), behind (bike, house) 4 
Note. Instead of representing all the information that could be conveyed in describing a particular 
picture, only the propositions that were expressed by the healthy control speakers (N  = 10) are given 
in Table H1 (see section 5.2.3 for details on the criteria that were used). The propositions that had 
been expressed by the healthy control speakers were labelled essential. In order to establish 
agrammatic speakers’ communicative efficacy, it was counted how many of the essential propositions 
were expressed by each individual agrammatic speaker as well. In scoring these essential 
propositions in the agrammatic speakers’ speech samples, the focus was on content words. 
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Het effect van een compensatoire spreekstijl op de functionele 
communicatievaardigheid van chronisch  agrammatische sprekers 
Samenvatting 
In dit proefschrift staat de vraag centraal of mensen met agrammatisme, door 
middel van compensatie hun communicatieve zelfredzaamheid kunnen vergroten 
als verder herstel van hun taalvaardigheid uitgesloten is. Middels de in dit 
proefschrift  beschreven studie werd namelijk onderzocht of een Nederlandse 
versie van de Reduced Syntax Therapy (REST, Schlenck, Schlenck, & Springer, 
1995, zie ook Springer, Huber, Schlenck, & Schlenck, 2000) de functionele 
communicatievaardigheid van mensen met chronisch agrammatisme kan 
verbeteren.  
In de REST therapie leren revalidanten met chronisch agrammatisme hun 
taalproblemen omzeilen door hun uitingen te vereenvoudigen. Ze leren te 
spreken in ellipsen. Dit zijn uitingen waaruit één of meerdere woorden weggelaten 
zijn, die er door de luisteraar gemakkelijk bij gedacht kunnen worden, 
bijvoorbeeld Iedereen naar binnen of Twee koffie graag. Aangezien de 
taalproblemen, in ieder geval gedeeltelijk, omzeild worden als continu in ellipsen 
gesproken wordt, luidde mijn hypothese dat chronisch agrammatische sprekers 
middels deze compensatoire spreekstijl hun boodschap efficiënt en toch 
begrijpelijk kunnen overbrengen.  
De hierboven genoemde hoofdvraag werd onderverdeeld in de volgende 
deelvragen: 
(a) Kunnen mensen met chronisch agrammatisme leren om tijdens de 
therapie hoogfrequent in ellipsen te spreken?  
(b) Kunnen mensen met chronisch agrammatisme het effect van de REST 
therapie vasthouden, met andere woorden kunnen zij de elliptische 
spreekstijl toepassen in communicatieve situaties waarmee niet geoefend 
was? 
(c) Neemt de functionele communicatievaardigheid toe indien hoogfrequent 
in ellipsen wordt gesproken? 
(d) Zijn (neuro)psychologische factoren van invloed op de mate waarin 
agrammatische sprekers de elliptische spreekstijl kunnen aanleren en 
kunnen vasthouden? 
Samenvatting 
210
Om deze deelvragen te beantwoorden werd eerst de benodigde theoretische 
achtergrondinformatie gegeven in de hoofdstukken 2 tot 4. In hoofdstuk 2 werd 
agrammatisme gedefinieerd en werd ingegaan op de verscheidenheid waarmee 
de agrammatische symptomen zich manifesteren. Zoals in hoofdstuk 2 besproken 
werd, moeten niet alleen de symptomen zelf maar ook de variatie hierin verklaard 
worden om haalbare therapiedoelen te kunnen formuleren. 
In hoofdstuk 3 werd de adaptatietheorie (e.g. Kolk, 1995; Kolk & Van Grunsven, 
1985; Kolk, Van Grunsven, & Keyser, 1984) besproken. Zoals beargumenteerd 
werd, kan deze theorie, beter dan andere theorieën, de variatie in agrammatische 
symptomen verklaren, omdat het uit twee componenten bestaat. Het eerste 
component, de vertragingshypothese, specificeert de onderliggende linguïstische 
stoornis. Gesteld wordt dat het zinsproductieproces trager werkt dan voorheen, 
waardoor de capaciteit om linguïstische bewerkingen uit te voeren verminderd is.  
Het tweede component van de adaptatietheorie, dat betrekking heeft op 
de strategieën die agrammatische sprekers kunnen inzetten om te compenseren 
voor de verminderde linguïstische verwerkingscapaciteit, vormt een sterk 
theoretisch raamwerk voor de REST therapie. Immers, compensatie is het 
resultaat van adaptatie. In dit hoofdstuk werden ook de mechanismen die ten 
grondslag liggen aan de compensatoire spreekstijl besproken. Agrammatische 
sprekers compenseren de problemen die zij ervaren bij het produceren van 
volledige zinnen door hun uitingen grammaticaal te vereenvoudigen. Met andere 
woorden, de ellipsen die agrammatische sprekers produceren maken deel uit van 
het normale spreekrepertoire. Het verschil tussen sprekers zonder afasie en 
agrammatische sprekers is dat agrammatische sprekers veel vaker in ellipsen 
spreken. 
In hoofdstuk 4 werd ingegaan op de behandeling van agrammatische 
taalproductie. Zoals besproken werd, is volledig herstel van de pre-morbide 
taalvaardigheid niet altijd mogelijk. Als verder herstel uitgesloten is, zou therapie 
zich daarom moeten richten op compensatie: het leren omzeilen van de 
onderliggende taalproblemen. Alhoewel compensatietherapie de mogelijkheid 
biedt de functionele communicatievaardigheid te optimaliseren in de chronische 
fase, is het aantal compensatietherapieën voor mensen met chronisch 
agrammatisme zeer beperkt. Voor zover ik weet is de enige methode die 
chronische Broca-afatici leert hun taalproblemen te omzeilen middels een 
preventieve compensatoire spreekstijl de Reduced Syntax Therapy (REST; 
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Schlenck, Schlenck, & Springer, 1995, zie ook Springer, Huber, Schlenck, & 
Schlenck, 2000). 
Alhoewel compensatietherapie de kans biedt om het doel van efficiënte 
en begrijpelijke communicatie in de chronische fase te behalen, mogen enkele 
potentiële valkuilen niet onvermeld blijven. Ook al bestaat de compensatie uit een 
hoogfrequent gebruik van het beschikbaar gebleven gedragsrepertoire, betekent 
het toch een gedragsverandering. Het is daarom niet ondenkbaar dat cognitieve 
en sociaal-emotionele factoren - zoals executieve functies, acceptatie en inzicht 
in het communicatief functioneren – bepalend zijn voor de mate waarin 
agrammatische sprekers de elliptische spreekstijl kunnen aanleren en kunnen 
gebruiken in de dagelijkse communicatie.  
In hoofdstuk 4 werden ook de studies beschreven die het effect van 
compensatietherapie op de taalproductie en functionele communicatie-
vaardigheid van agrammatische sprekers reeds hebben onderzocht (Springer, 
Huber, Schlenck, & Schlenck, 2000; Van den Berg & Kolk, 1996). 
Hoofdstuk 5 beschreef de methoden die in de huidige studie gebruikt werden om 
de functionele uitkomsten van een Nederlandse versie van de REST therapie te 
onderzoeken. In detail werd beschreven hoe uit de oorspronkelijk Duitse REST 
therapie een Nederlandse versie werd geconstrueerd. In de huidige studie 
werden 12 Nederlandstalige sprekers met chronisch agrammatisme intensief 
getraind om te leren hoogfrequent in ellipsen te spreken. De deelnemers werden 
gedurende een periode van 16 weken vier uur per week individueel behandeld. 
Elke keer als de deelnemers twee van de tien therapieniveaus succesvol hadden 
doorlopen, werd de generalisatie van elliptische spreekstijl naar ongetraind 
materiaal onderzocht met een tussentijdse test. In deze tussentijdse test 
beschreven de deelnemers afbeeldingen zonder de hulp of feedback van de 
proefleider. Indien tijdens de therapiefase generalisatie naar ongetraind materiaal 
had plaatsgevonden werd de therapie een week onderbroken. 
Om de effectiviteit van de REST therapie te onderzoeken werd een 
multiple single case design (N = 12) gebruikt. De verbaal-mondelinge 
communicatievaardigheid en de executieve vaardigheden van de participanten 
werden op drie meetmomenten bepaald: voorafgaand aan de REST therapie, 
direct daarna, als ook een half jaar na afloop van de training (follow-up). In de 
periode tussen de afronding van de REST therapie en de follow-up meting werd 
geen van de deelnemers logopedisch behandeld voor de 
zinsproductieproblemen. 
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Op de drie meetmomenten kregen de deelnemers drie condities aangeboden: het 
semi-gestandaardiseerde interview van de Akense Afasie Test, een 
plaatjesbeschrijftaak in de aanwezigheid van achtergrondlawaai, en drie 
kwartetspelen die zij met een naastbetrokkene speelden. De 
neuropsychologische testbatterij om het executief functioneren te bepalen, 
bestond uit de Stroop-Kleur-Woord Test, de Wisconsin Card Sorting Test en de 
Tower of London Test. Naast bovengenoemde metingen van verbaal-mondelinge 
communicatie en executief functioneren, werd ook de vaardigheid om te 
schakelen tussen zinnen en ellipsen, de acceptatie van de elliptische spreekstijl 
en het inzicht in het communicatief functioneren onderzocht.  
In de huidige studie vormden het percentage ellipsen en hun lengte de 
primaire uitkomstmaten van het effect van REST therapie op de spreekstijl van de 
agrammatische deelnemers. Het effect van deze compensatietherapie op de 
functionele communicatievaardigheid, te weten de communicatieve effectiviteit en 
efficiëntie, werd eveneens gemeten. Als afhankelijke variabele van 
communicatieve effectiviteit werd het percentage relevante proposities 
gehanteerd. Communicatieve efficiëntie werd geoperationaliseerd als het aantal 
relevante proposities dat per minuut werd geproduceerd. 
In hoofdstuk 6, tot slot, werden de resultaten van de huidige studie gepresenteerd 
en bediscussieerd. Zoals eerder aangegeven, luidde de onderzoeksvraag of een 
Nederlandse versie van de Reduced Syntax Therapy (REST) bij chronisch 
agrammatische sprekers tot een hoogfrequent gebruik van ellipsen en daarmee 
tot een verbetering van de functionele communicatievaardigheid leidt. Deze 
hoofdvraag werd opgedeeld in meerdere deelvragen, die betrekking hadden op 
leerbaarheid, generalisatie van het therapie-effect, het effect van de 
spreekstijlverandering op de functionele communicatievaardigheid en de invloed 
van mogelijke faciliterende en belemmerende factoren op het behandeleffect. In 
de volgende paragrafen zullen de belangrijkste resultaten in relatie tot deze 
deelvragen besproken worden.  
De mogelijkheid om te leren continu in ellipsen te spreken 
De eerste vraag die in dit proefschrift aan de orde werd gesteld, was of mensen 
met chronisch agrammatisme kunnen leren om tijdens de therapie continu in 
ellipsen te spreken. Uit de resultaten van de huidige studie blijkt dat alle 
agrammatische deelnemers tijdens de therapie de elliptische spreekstijl 
veelvuldig konden inzetten om hun boodschap duidelijk te maken. Gemiddeld 
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sloten de agrammatische sprekers 8 (van de 10) therapieniveaus succesvol af 
binnen 16 weken. Een therapieniveau was succesvol doorlopen indien op 
tenminste 90% van de oefenitems een ellips werd geproduceerd. Om elk 
therapieniveau af te ronden hadden agrammatische sprekers (N = 12) gemiddeld 
1,8 sessies nodig. Tijdens de therapiefase konden de agrammatische sprekers de 
aangeleerde compensatoire spreekstijl over het algemeen goed generaliseren 
naar ongetraind materiaal, te weten de tussentijdse plaatjesbeschrijftaak. 
Bovendien konden de deelnemers de aangeleerde compensatoire spreekstijl voor 
kortere tijd goed vasthouden, want het lukte hen over het algemeen goed 
wederom hoogfrequent in ellipsen te spreken nadat de therapie voor een week 
onderbroken was.  
Consolidatie therapie-effect 
Een tweede deelvraag was of mensen met chronisch agrammatisme het effect 
van de REST therapie konden vasthouden, met andere woorden konden zij de 
elliptische spreekstijl toepassen in communicatieve situaties waarmee niet 
geoefend was? Bij 11 van de 12 agrammatische deelnemers kon een effect van 
REST therapie op hun spreekstijl geobjectiveerd worden. Na de therapie 
produceerden deze 11 deelnemers namelijk significant meer ellipsen of 
produceerden zij significant langere ellipsen. Zelfs een half jaar na afronding van 
de therapie lieten 9 van de 11 deelnemers nog significante effecten van de 
therapie of hun spreekstijl zien. Deze resultaten wijzen op lange termijn 
consolidatie van de therapie-effecten. 
Effect REST therapie op functionele communicatie
De derde deelvraag luidde of de functionele communicatievaardigheid toeneemt 
indien hoogfrequent in ellipsen wordt gesproken. Zoals eerder aangegeven, 
beoogt de REST therapie in eerste instantie een spreekstijlverandering te weeg te 
brengen. Echter, dit is niet het uiteindelijke doel. Een spreekstijlverandering is het 
middel om tot het doel van een verbetering van de functionele 
communicatievaardigheid te komen. In de huidige studie liet het merendeel van 
de deelnemers die een significant spreekstijlverandering lieten zien, ook een 
toename van de communicatieve efficiëntie zien (89% van hen). Ten aanzien van 
de communicatieve effectiviteit, werden ook effecten van REST therapie 
geobjectiveerd. Echter, niet in alle deelnemers bij wie sprake was van een 
significante spreekstijlverandering; slechts in 38% van hen. 
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Mogelijke belemmerende en faciliterende factoren 
De laatste deelvraag betrof de mogelijke invloed van (neuro)psychologische 
factoren op de mate waarin agrammatische sprekers de elliptische spreekstijl 
kunnen aanleren en kunnen vasthouden. Om te bepalen aan welke 
(neuro)psychologische voorwaarden moet worden voldaan om de therapie te 
doen slagen, is binnen de huidige studie gekeken naar de verschillen tussen de 
deelnemers wat betreft hun vaardigheid om continu in ellipsen te leren spreken 
en om het effect van de therapie voor langere tijd vast te houden.  
De verwachting was dat sprekers die overwegend correctief adapteren 
voorafgaande aan de training (correctieve sprekers) meer van de REST therapie 
zouden profiteren dan agrammatische sprekers die al regelmatig in ellipsen 
spraken (preventieve sprekers). Immers, correctieve sprekers kunnen hun 
spreekstijl meer bijstellen richting het hoogfrequent gebruik van ellipsen dan 
preventieve sprekers dat kunnen. Om deze hypothese te toetsen, werd een 
spreekstijlcontinuüm geconstrueerd. Middels dit continuüm werden de 12 
agrammatische deelnemers gerangschikt naar de mate waarin zij voorafgaande 
aan de training correctief adapteerden in reactie op de vertraagde 
zinsproductieproces. In de huidige studie werd correctieve adaptatie 
geoperationaliseerd als het percentage grammaticaal incorrect en/of niet-vloeiend 
geproduceerde uitingen, zowel zinnen als ellipsen. Hoe hoger dit percentage, des 
te sterker een agrammatische spreker correctief adapteerde.  
Middels dit spreekstijlcontinuüm konden de verschillen tussen sprekers in 
het effect van REST therapie op hun spreekstijl verklaard worden, tenminste wat 
betreft het percentage ellipsen dat in alle drie condities tezamen, in de Akense 
Afasie Test, en in de drie kwartetspelen werd geproduceerd. Dat wil zeggen dat 
correctieve sprekers over het algemeen significant grotere effecten van REST 
therapie op hun spreekstijl lieten zien dan de preventieve sprekers, althans wat 
betreft het percentage geproduceerde ellipsen. In vergelijking tot de preventieve 
sprekers konden de correctieve sprekers de elliptische spreekstijl iets sneller 
aanleren. Bovendien konden correctieve sprekers significant beter op commando 
schakelen tussen zinnen en ellipsen dan dat de preventieve sprekers dat konden.  
Aangezien het spreekstijlcontinuüm bovengenoemde verschillen tussen 
correctieve en preventieve sprekers kon verklaren, was het een bruikbaar 
instrument om de individuele verschillen in leerbaarheid en consolidatie te 
onderzoeken. Niettemin geeft het spreekstijlcontinuüm geen inzicht in de 
mechanismen die ten grondslag liggen aan het taalgedrag dat het reflecteert. 
Door enkele cognitieve en sociaal-emotionele factoren te correleren met dit 
Samenvatting 
215
continuüm, is geprobeerd deze onderliggende factoren te identificeren. De 
veronderstelling was dat de volgende neuropsychologische factoren ten 
grondslag zouden kunnen liggen aan de spreekstijlverschillen: linguïstische 
verwerkingscapaciteit, acceptatie van de elliptische spreekstijl, inzicht in het 
communicatief functioneren en executieve vaardigheden. Van al deze factoren 
bleek alleen de mate van acceptatie van de elliptische spreekstijl positief en 
significant te correleren met het spreekstijlcontinuüm. Dit betekent dat correctieve 
sprekers de elliptische spreekstijl acceptabeler vinden dat preventieve sprekers 
dat vinden. Hoewel correlaties tussen het spreekstijlcontinuüm en de overige 
neuropsychologische factoren statistisch niet significant waren, suggereren deze 
correlaties dat correctieve sprekers, in vergelijking tot preventieve sprekers, zich 
iets meer bewust zijn van hun communicatieproblemen, hun 
taalverwerkingscapaciteit in iets mindere mate beperkt is, en zij iets betere 
executieve vaardigheden hebben.  
Een paradox 
Zoals hierboven genoemd ondersteunen de resultaten de hypothese dat 
correctieve sprekers in sterkere mate van REST therapie profiteren dan 
preventieve sprekers dat doen. Echter, de resultaten roepen ook nieuwe vragen 
op.  
Immers, in vergelijking tot preventieve sprekers: 
(a) leren correctieve sprekers iets sneller hoogfrequent in ellipsen te spreken 
(niet significant), 
(b) kunnen correctieve sprekers significant beter op commando schakelen 
tussen ellipsen en zinnen, 
(c) accepteren correctieve sprekers de elliptische spreekstijl significant beter, 
(d) zijn correctieve sprekers zich iets meer bewust van hun verbaal-
mondelinge communicatieproblemen (niet significant), en 
(e) hebben correctieve sprekers iets betere executieve vaardigheden (niet 
significant) 
Deze bevindingen duiden erop dat correctieve sprekers, ten opzichte van 
preventieve sprekers, over meer vaardigheden beschikken om hoogfrequent in 
ellipsen te leren spreken, om het effect van de therapie te consolideren en 
bovendien accepteren zij de elliptische spreekstijl beter. Dit klinkt tegenstrijdig en 
roept de vraag op waarom degenen die de elliptische spreekstijl willen en kunnen 
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aanwenden, REST therapie nodig hebben om dat daadwerkelijk te doen. In de 
Algemene Discussie werd uitvoerig ingegaan op de twee neuropsychologische 
factoren die een rol lijken te spelen in deze paradox, te weten (a) acceptatie van 
de elliptische spreekstijl en (b) executieve vaardigheden. Alhoewel 
vervolgonderzoek nodig is om een precieze verklaring voor deze paradoxale 
bevindingen te kunnen geven, werden enkele mogelijke verklaringen geopperd. 
 Betreffende de eerste factor in de paradox is het mogelijk dat correctieve 
sprekers zich, pas nadat zij aan het REST therapieprogramma hadden 
deelgenomen, bewust werden van de voordelen van de elliptische spreekstijl. Het 
feit dat correctieve sprekers de elliptische spreekstijl zich relatief makkelijk eigen 
konden maken en het effect van de therapie konden consolideren is mogelijk 
positief van invloed geweest op de mate waarin zij deze compensatoire spreekstijl 
accepteren. Het is niet ondenkbaar dat het feit dat zij deze spreekstijl acceptabel 
vinden ervoor gezorgd heeft dat zij deze manier van spreken, na afronding van 
het therapieprogramma, veel vaker gingen toepassen in de dagelijkse 
communicatie. 
Een tweede aspect van de paradox is dat preventieve sprekers, die over 
minder goede executieve vaardigheden lijken te beschikken dan de correctieve 
sprekers, zich toch zelfstandig de elliptische spreekstijl hebben eigen gemaakt. 
Hiervoor lijken twee verklaringen mogelijk. Een eerste verklaring is dat 
preventieve sprekers, ondanks hun minder goede executieve vaardigheden, het 
produceren van ellipsen toch al enigszins geautomatiseerd hebben, terwijl het 
produceren van ellipsen voor correctieve sprekers nog steeds een gecontroleerd 
proces is. Een alternatieve verklaring is dat preventieve sprekers voor de 
productie van ellipsen in mindere mate afhankelijk zijn van executieve functies 
dan correctieve sprekers dat zijn. Het is namelijk niet ondenkbaar dat preventieve 
sprekers, juist omdat zij meer problemen ervaren in het produceren van zinnen 
dan correctieve sprekers dat doen, in mindere mate de neiging hoeven te 
onderdrukken om een zin te produceren.  
Conclusie 
De generaliseerbaarheid van de resultaten van de huidige studie zullen eerst 
bevestigd moeten worden middels een onderzoeksopzet die een krachtiger 
bewijs voor de effectiviteit van REST therapie kan leveren (bv. een randomized 
control design). Niettemin suggereren de resultaten van de huidige studie dat 
Reduced Syntax Therapy (REST) de functionele communicatievaardigheid van 
chronisch agrammatische sprekers kan verbeteren als verder herstel uitgesloten 
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is. Zowel preventieve als correctieve sprekers kunnen van de REST therapie 
profiteren. Echter, in de huidige studie werden de grootste effecten geobserveerd 
in de agrammatische sprekers die voorafgaand aan de training correctief 
adapteerden: Ten opzicht van preventieve sprekers lieten de correctieve sprekers 
over het algemeen een grotere toename in het percentage geproduceerde 
ellipsen als ook in communicatieve efficiëntie zien. Het is belangrijk om op te 
merken dat de toename in communicatieve efficiëntie niet ten koste ging van de 
begrijpelijkheid. De agrammatische sprekers communiceerden hun boodschap 
sneller maar gaven de luisteraar niettemin evenveel informatie waarmee de 
luisteraars de communicatieve intentie van de spreker konden achterhalen. 
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Stellingen behorende bij het proefschrift 
 
Speaking in ellipses: 
The effect of a compensatory style of speech on functional 
communication in chronic agrammatism 
 
Marina Ruiter, 9 december 2008 
 
 
1. De woorden telegraaf en telegram zullen binnenkort niet meer tot het vocabulaire van de 
huidige generatie jongeren behoren.  
Niettemin geldt: hoe meer zij zich middels sms’en en msn’en de texting style eigen maakt, 
hoe makkelijker zij in de toekomst continu telegraphic style zal kunnen aanwenden om te 
compenseren voor chronische zinsproductieproblemen na een beroerte. 
 
2. Wie in ellipsen spreekt, is niet per definitie kort van stof. 
 
3. Door te expliciteren hoeveel informatie in onvolledige uitingen gerepresenteerd moet zijn 
om begrepen te kunnen worden, wordt voorkomen dat de subjectieve factor luistergemak 
een rol speelt in de beoordeling van communicatieve effectiviteit van agrammatische 
sprekers middels de Amsterdam - Nijmegen Test voor Alledaagse Taalvaardigheid 
(ANTAT; Blomert, Koster, & Kean, 1995). 
 
4. Aangezien bij het spreken in ellipsen de tijdsbepaling wordt weggelaten en mensen met 
afasie die deze spreekstijl bezigen over het algemeen zo informatief mogelijk willen zijn, 
valt het te verwachten dat zij voor dit verlies van tijdsinformatie zullen compenseren. 
 
5. Dr. Pierre Marie (1853-1940) had zijn stelling ‘Broca-afasie = Wernicke afasie + anartrie’ 
beter kunnen verdedigen als hij het woord anartrie door adaptatie vervangen had. 
 
6. De effectiviteit en efficiëntie van de eerstelijns afasietherapie zouden toenemen als 
voorafgaand aan de start van elke behandeling neuropsychologische factoren als 
executief functioneren en acceptatie onderzocht werden door een multidisciplinair 
Afasieteam.  
 
7. Ook al bevat de achternaam De Ruiter een lidwoord, is De Ruiter ook voor 
agrammatische sprekers makkelijker dan Ruiter. 
 
8. Hoewel het voor de wind gaan een positieve connotatie heeft, is het niet de meest snelle 
en stabiele koers. 
 
9. Niets zo vermoeiend als voortschrijdend inzicht onder tijdsdruk. 
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